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Consult '“Contents'' for parts of the publication that will meet your specific needs. 
This survey contains useful information for farmers or ranchers, foresters or 

7 . agronomists; for planners, community decision makers, engineers, developers, 
builders, or homebuyers; for conservationists, recreationists, teachers, or 

students; to specialists in wildlife management, waste disposal, or pollution control 


This soil survey is a publication of the National Cooperative Soil Survey, a 
joint effort of the United States Department of Agriculture and other federal 
agencies, state agencies including the Agricultural Experiment Stations, and 
local agencies. The Soil Conservation Service has leadership for the federal 
part of the National Cooperative Soil Survey. In line with Department of 
Agriculture policies, benefits of this program are available to all, regardless of 
race, color, national origin, sex, religion, marital status, handicap, or age. 

Major fieldwork for this soil survey was completed in 1984. Soil names and 
descriptions were approved in 1985. Unless otherwise indicated, statements in 
this publication refer to conditions in the survey area in 1984. The flight for the 
photo base map was in April 1976. This survey was made cooperatively by the 
Soil Conservation Service, the North Dakota Agricultural Experiment Station, 
the North Dakota Cooperative Extension Service, and the North Dakota State 
Soil Conservation Committee. Financial assistance was provided by the North 
Dakota Department of Universities and School Lands. The survey is part of the 
technical assistance furnished to the Kidder County Soil Conservation District. 

Soil maps in this survey may be copied without permission. Enlargement of 
these maps, however, could cause misunderstanding of the detail of mapping. 
If enlarged, maps do not show the small areas of contrasting soils that could 
have been shown at a larger scale. 


Cover: A farmstead in an area of Towner and Embden soils. Stripcropping helps to 
control soil blowing in this area. Barnes and Svea soils are in the background. Photo 
courtesy of the North Dakota State Soil Conservation Committee. 
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Foreword 


This soil survey contains information that can be used in land-planning 
programs in Kidder County. It contains predictions of soil behavior for selected 
land uses. The survey also highlights limitations and hazards inherent in the 
soil, improvements needed to overcome the limitations, and the impact of 
selected land uses on the environment. 

This soil survey is designed for many different users. Farmers, ranchers, 
foresters, and agronomists can use it to evaluate the potential of the soil and 
the management needed for maximum food and fiber production. Planners, 
community officials, engineers, developers, builders, and home buyers can use 
the survey to plan land use, select sites for construction, and identify special 
practices needed to ensure proper performance. Conservationists, teachers, 
students, and specialists in recreation, wildlife management, waste disposal, 
and pollutioñ control can use the survey to help them understand, protect, and 
enhance the environment. 

Great differences in soil properties can occur within short distances. Some 
soils are seasonally wet or subject to flooding. Some are shallow to bedrock. 
Some are too unstable to be used as a foundation for buildings or roads. 
Clayey or wet soils are poorly suited to use as septic tank absorption fields. A 
high water table makes a soil poorly suited to basements or underground 
installations. 

These and many other soil properties that affect land use are described in 
this soil survey. Broad areas of soils are shown on the general soil map. The 
location of each soil is shown on the detailed soil maps. Each soil in the survey 
area is described. Information on specific uses is given for each soil. Help in 
using this publication and additional information are available at the local office 
of the Soil Conservation Service or the Cooperative Extension Service. 


August J. Dornbusch, Jr. 
State Conservationist 
Soil Conservation Service 
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KIDDER COUNTY is in the south-central part of North 
Dakota (fig. 1). Steele, the county seat, is the largest 
town, having a population of 796. The county has a total 
area of 915,000 acres, or 1,430 square miles. 

The county lies entirely in the Missouri Coteau part of 
the Missouri Plateau section of North Dakota and is in 
the Central Black Glaciated Plains land resource area of 
the Northern Great Plains and the Central Dark Brown 
Glaciated Plains (75). It is almost entirely in the drainage 
basin of the Missouri River. A small area in the northeast 
corner is drained by the James River drainage system. 

There are no streams of any importance in the county, 
but lakes are numerous. Horsehead Lake, the largest of 
these, covers about 5,000 acres. Other lakes range from 
a few acres to several hundred acres in size. Many of 
the lakes are saline. Long Lake, in the southwest corner 
of the county, extends into Burleigh County (70). 

Most of the central part of Kidder County consists of a 
level to steep, sandy and gravelly outwash plain that 
formed as glacial outwash coalesced and collapsed (70). 
The west-central and southwestern parts consist of an 
undulating to rolling glacial till plain that has medium 
textured soils. The rest of the county is largely steep 
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Figure 1.—Location of Kidder County in North Dakota. 


A general soil map of Kidder County was published in 


moranic hills characterized by many small to large 
potholes and depressions (fig. 2). Most of the soils on 
the moranic hills are medium textured, 


1963 and described in a report published in 1968 (8). 
The county also was included in a general soil map and 
report published in 1968 (7). 
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Figure 2.—Physiographic features of Kidder County. 


General Nature of the County 


This section provides general information about the 
county. It describes history and development, farming 
and ranching, natural resources, and climate. 


History and Development 


Prior to any permanent settlement in Kidder County, 
nomadic tribes of Indians roamed throughout the region, 
hunting the abundant game in the area. Apparently, 
there were no permanent camps. Evidence of teepee 
rings and artifacts suggest many temporary sites. 
Several battles between the Army and the Indians 
occurred between 1800 and 1875. The Indians were 
eventually pushed westward and settlement began 
shortly thereafter (5, 9, 12). 

Kidder County was organized in 1881 and was named 
after Jefferson Kidder, an early settler and legislator in 
the Dakota Territory (6). Settlement began about a 
decade after the Northern Pacific Railroad reached the 
county in 1872. In 1881, Colonel Wilbur Steele plotted 
the town of Steele (77). At this time settlement of the 
southern part of the county was progressing, but the 
northern part was still sparsely settled, primarily by 
sheep herders and cattle ranchers. In the early 1900's, 
the Northern Pacific established a branch line in the 
northern part, thus stimulating settlement. 

Most settlers obtained land under the Pre-emption Act 
and the Homestead Act and the subsequent Timber 


Culture Act. Railroad land was often sold at such low 
prices that many settlers preferred to buy land rather 
than conform to the laws that regulated homestead 
claims. Many settlers soon realized that the amount of 
land they could claim was not sufficient in many parts of 
the county, so they purchased additional holdings (77). 

The population of Kidder County reached a high of just 
over 8,000 in the 1930's. It began to decrease in the 
1930's because of the drought and depression. By 1980, 
it was about 3,833 (6). 


Farming and Ranching 


Agriculture in Kidder County is prosperous during years 
of adeguate moisture. Interspersed between these years, 
however, are years of inadeguate moisture (8). The 
cycles of inadeguate moisture have resulted in more 
conservative land use patterns. From 1949 to 1978, the 
extent of summer fallow, pasture rotation, and hayland 
significantly increased. 

The farm population of Kidder County decreased by 39 
percent from 1950 to 1980. During this period, the 
number of farms decreased by 38 percent and the 
average size of the farms increased from 846 acres to 
1,253 acres. 

The county has always had a diverse agricultural base. 
Livestock production yields nearly the same income as 
small grain. The number of cow-calf operations 
increased from 1950 to 1974 and has somewhat 
declined since 1974. The number of dairy cows has 
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declined by nearly half, while dairy products continue to 
account for about 10 percent of the agricultural sales. 
The number of sheep increased from 1950 to 1959 but 
has decreased by more than two-thirds since 1959. The 
number of hogs has fluctuated in recent years. The 
number of chickens and turkeys has considerably 
decreased since 1950. 

In recent years, the acreage of cropland has been 
approximately 421,000 acres and the acreage of native 
grassland approximately 275,000 acres. About 85,000 
acres of the cropland is pasture. Alfalfa and alfalfa 
mixtures are the dominant hay crops. The yield of alfalfa 
averaged 1.5 tons per acre in 1982. 

Most of the harvestable cropland is used for small 
grain, such as wheat, oats, barley, and rye. Wheat, which 
yields an average of 20.9 bushels per acre, has always 
been the dominant small grain. The second most 
common small grain is oats, which yields an average of 
41.4 bushels per acre. The acreage planted to oats is 
less than half the acreage planted to wheat. A small 
acreage is planted to corn every year. Most of the corn 
is cut for silage. Flaxseed also is planted every year, but 
the acreage has decreased to only a small part of the 
cropland. The recent popularity of sunflowers, which 
yield an average of 1,100 pounds per acre, has 
contributed to the crop diversity in the county. Although 
not grown in significant amounts until the mid 1970's, 
sunflowers are now grown as extensively as oats. 

As farming has become more intensive, the amount of 
fertilizer applied to the soils has increased. It nearly 
doubled from 1959 to 1978. 

Sprinkler irrigation is becoming an acceptable 
alternative to dryland farming in some parts of Kidder 
County. In 1977, the North Dakota Water Commission 
reported 41 active permits for the irrigation of 16,110 
acres in the county. In 1983, the Kidder County 
Agricultural Stabilization and Conservation Service 
reported that at least 7,080 acres has been developed 
for irrigation. The major irrigated crops are corn, alfalfa, 
and wheat. 

Because of concern for the conservation of soil and 
water, the landowners of Kidder County organized a soil 
conservation district in 1937. The district at first included 
only eight townships, all of them around Steele. By 1947, 
it included the entire county. The Soil Conservation 
Service furnishes technical assistance to the district. 


Natural Resources 


The most important natural resource in Kidder County 
is the soil. Large amounts of sand and gravel, shallow 
ground water aquifers, and the surface water in the 
many potholes, lakes, and marshes also are important. 
The county has a large population of wildlife. 

The livestock that graze the grassland and the crops 
grown on farms and ranches are marketable products 
that are affected by the soil. Mechanized agriculture has 


been easily adapted to the large areas of nearly level 
and undulating soils in the county. Approximately one- 
third of the county has good potential for irrigation. 

The county probably has the greatest amount of 
ground water in the state. These aquifers are in the 
glacial outwash deposits, which cover approximately 
one-third of the county. These permeable deposits 
contain enough water to yield more than 100 gallons per 
minute in most wells. The wells used for irrigation 
commonly yield 750 to 1,000 gallons per minute. They 
are 60 to 100 feet deep. The quality of the water is 
good. Dissolved solids, principally calcium and sodium 
bicarbonate, range from 300 to 750 parts per million. 
The yields and quality of water from these aquifers are 
sufficient for ordinary farm and domestic uses and in 
places are adequate for irrigation. 

The deposits of outwash sand and gravel have been 
used for road surfacing and construction. Even though 
the county has large quantities of this material, only one 
sizeable enterprise currently mines the sand and gravel. 

Some studies have indicated the presence of possible 
oil reserves in the county. Only a few test wells for oil 
have been drilled. 


Climate 


Prepared by the National Climatic Center, Asheville, North Carolina. 


Kidder County is usually quite warm in summer. 
Frequent spells of hot weather and occasional cool days 
characterize the summer. Temperatures are very cold in 
winter, when arctic air frequently surges over the area. 
Most precipitation falls during the warm period and is 
normally heaviest in late spring and early summer. 
Winter snowfall is normally not too heavy, and it is blown 
into drifts, so that much of the ground is free of snow. 

Table 1 gives data on temperature and precipitation 
for the survey area as recorded at Steele in the period 
1951 to 1980. Table 2 shows probable dates of the first 
freeze in fall and the last freeze in spring. Table 3 
provides data on length of the growing season. 

In winter the average temperature is 12 degrees F, 
and the average daily minimum temperature is 1 degree. 
The lowest temperature on record, which occurred at 
Steele on January 29, 1951, is A0 degrees. In summer 
the average temperature is 68 degrees, and the average 
daily maximum temperature is 82 degrees. The highest 
recorded temperature, which occurred at Steele on July 
11, 1973, is 103 degrees. 

Growing degree days are shown in table 1. They are 
equivalent to "heat units.” During the month, growing 
degree days accumulate by the amount that the average 
temperature each day exceeds a base temperature (40 
degrees F). The normal monthly accumulation is used to 
schedule single or successive plantings of a crop 
between the last freeze in spring and the first freeze in 
fall. 


The total annual precipitation is about 17 inches. Of 
this, about 14 inches, or nearly 80 percent, usually falls 
in April through September. The growing season for 
most crops falls within this period. In 2 years out of 10, 
the rainfall in April through September is less than 11 
inches. The heaviest 1-day rainfall during the period of 
record was 3.38 inches at Steele on July 17, 1957 
Thunderstorms occur on about 34 days each year. 

The average seasonal snowfall is about 50 inches. 
The greatest snow depth at any one time during the 
period of record was 23 inches. On the average, 55 days 
of the year have at least 1 inch of snow-on the ground. 
The number of such days varies greatly from year to 
year. 

The average relative humidity in midafternoon is about 
55 percent. Humidity is higher at night, and the average 
at dawn is about 80 percent. The sun shines 70 percent 
of the time possible in summer and 50 percent in winter. 
The prevailing wind is from the west-northwest. Average 
windspeed is highest, 12 miles per hour, in spring. 


How This Survey Was Made 


Thìs survey was made to provide information about the 
soils in the survey area. The information includes a 
description of the soils and their location and a 
discussion of the suitability, limitations, and management 
of the soils for specified uses. Soil scientists observed 
the steepness, length, and shape of slopes; the general 
pattern of drainage; the kinds of crops and native plants 
growing on the soils; and the kinds of bedrock. They dug 
many holes to study the soil profile, which is the 
sequence of natural layers, or horizons, in a soil. The 
profile extends from the surface down into the 
unconsolidated material in which the soil formed. The 
unconsolidated material is devoid of roots and other 
living organisms and has not been changed by other 
biologic activity. 

The soils in the survey area occur in an orderty pattern 
that is related to the geology, the landforms, relief, 
climate, and the natural vegetation of the area. Each 
kind of soil is associated with a particular kind of 

. landscape or with a segment of the landscape. By 
observing the soils in the survey area and relating their 
position to specific segments of the landscape, a soil 
scientist develops a concept, or model, of how the soils 
were formed. Thus, during mapping, this model enables 
the soil scientist to predict with considerable accuracy 
the kind of soil at a specific location on the landscape. 

Commonly, individual soils on the landscape merge 
into one another as their characteristics gradually 
change. To construct an accurate soil map, however, soil 
scientists must determine the boundaries between the 
soils. They can observe only a limited number of soil 
profiles. Nevertheless, these observations, supplemented 
by an understanding of the soil-landscape relationship, 
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are sufficient to verify predictions of the kinds of soil in 
an area and to determine the boundaries. 

Soil scientists recorded the characteristics of the soil 
profiles that they studied. They noted soil color, texture, 
size and shape of soil aggregates, kind and amount of 
rock fragments, distribution of plant roots, alkalinity, and 
other features that enable them to identify soils. After 
describing the soils in the survey area and determining 
their properties, the soil scientists assigned the soils to 
taxonomic classes (units). Taxonomic classes are 
concepts. Each taxonomic class has a set of soil 
characteristics with precisely defined limits. The classes 
are used as a basis for comparison to classify soils 
systematically. The system of taxonomic classification 
used in the United States is based mainly on the kind 
and character of soil properties and the arrangement of 
horizons within the profile. After the soil scientists 
classified and named the soils in the survey area, they 
compared the individual soils with similar soils in the 
same taxonomic class in other areas so that they could 
confirm data and assemble additional data based on 
experience and research. ۱ 

While a soil survey is in progress, samples of some of 
the soils in the area generally are collected for laboratory 
analyses and for engineering tests. Soil scientists 
interpreted the data from these analyses and tests as 
well as the field-observed characteristics and the soil 
properties in terms of expected behavior of the soils 
under different uses. Interpretations for all of the soils 
were field tested through observation of the soils in 
different uses under different levels of management. 
Some interpretations are modified to fit local conditions, 
and new interpretations sometimes are developed to 
meet local needs. Data were assembled from other 
sources, such as research information, production 
records, and field experience of specialists. For example, 
data on crop yields under defined levels of management 
were assembled from farm records and from field or plot 
experiments on the same kinds of soil. 

Predictions about soil behavior are based not only on 
soil properties but also on such variables as climate and 
biological activity. Soil conditions are predictable over 
long periods of time, but they are not predictable from 
year to year. For example, soil scientists can state with a 
fairly high degree of probability that a given soil will have 
a high water table within certain depths in most years, 
but they cannot assure that a high water table will 
always be at a specific level in the soil on a specific 
date. 

After soil scientists located and identified the 
significant natural bodies of soil in the survey area, they 
drew the boundaries of these bodies on aerial 
photographs and identified each as a specific map unit. 
Aerial photographs show trees, buildings, fields, roads, 
and coulees, all of which help in locating boundaries 
accurately. 
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Map Unit Composition 


A map unit delineation on a soil map represents an 
area dominated by one major kind of soil or an area. 
dominated by several kinds of soil. À map unit is 
identified and named according to the taxonomic 
classification of the dominant soil or soils. Within a 
taxonomic class there are precisely defined limits for the 
properties of the soils. On the landscape, however, the 
soils are natural objects. In common with other natural 
objects, they have a characteristic variability in their 
properties. Thus, the range of some observed properties 
may extend beyond the limits defined for a taxonomic 
class. Areas of soils of a single taxonomic class rarely, if 
ever, can be mapped without including areas of soils of 
other taxonomic classes. Consequently, every map unit 
is made up of the soil or soils for which it is named and 
some soils that belong to other taxonomic classes. 
These latter soils are called inclusions or included soils. 

Most inclusions have properties and behavioral 
patterns similar to those of the dominant soil or soils in 
the map unit, and thus they do not affect use and 
management. These are called noncontrasting (similar) 
inclusions. They may or may not be mentioned in the 
map unit descriptions. Other inclusions, however, have 
properties and behavior divergent enough to affect use 
or require different management. These are contrasting 
(dissimilar) inclusions. They generally occupy small areas 
and cannot be shown separately on the soil maps 
because of the scale used in mapping. The inclusions of 
contrasting soils are mentioned in the map unit 
descriptions. Å few inclusions may not have been 
observed and consequently are not mentioned in the 
descriptions, especially where the soil pattern was so 
complex that it was impractical to make enough 
observations to identify all of the kinds of soil on the 
landscape. 

The presence of inclusions in a map unit in no way 
diminishes the usefulness or accuracy of the soil data. 
The objective of soil mapping is not to delineate pure 
taxonomic classes of soils but rather to separate the 
landscape into segments that have similar use and 
management requirements. The delineation of such 
landscape segments on the map provides sufficient 
information for the development of resource plans, but 


onsite investigation is needed to plan for intensive uses 
in small areas. 


Survey Procedures 


The general procedures used to make this survey are 
described in the Soil Conservation Service's National 
Soils Handbook and the Soil Survey Manual (13). The 
Major Soils of North Dakota (7), Soil Taxonomy (14), and 
Land Resource Regions and Major Land Resource 
Areas of the United States (15) were among the 
references used. The procedures used in determining 
the nature and characteristics of the soils are described 
under the heading “How This Survey Was Made.” 

Soil scientists traversed the land on foot and by pickup 
at an interval close enough for them to locate 
contrasting soil areas of about 3 to 5 acres. All map 
units were characterized by transects of representative 
areas. Generally, one transect was recorded for each 
1,000 acres of a given map unit. 

Data collected from the transects were used to 
determine soil names and establish the range of 
composition of each map unit. The statistical method 
explained by R.W. Arnold was used (3). This statistical 
analysis indicates that the map unit composition given in 
the map unit descriptions is at least 90 percent accurate. 

Each soil map unit was documented by at least one 
pedon descrìption for each soil series identified in its 
name. Laboratory data were collected in 1980 and 1981 
on 12 pedons sampled for engineering properties. The 
analyses were made by the North Dakota State Highway 
Department. Nine of the pedons collected for analysis of 
engineering properties were analyzed by the North 
Dakota State University, Soil Characterization 
Laboratory. 

During the course of the survey, access to a few areas 
was denied. Soil lines were extended through these 
areas on the basis of photo interpretation and 
knowledge of the soils in the surrounding area. The 
areas that were mapped in this way are as follows: 
SE1/4 sec. 20, S1/2 sec. 22, E1/2 sec. 28, W1/2 sec. 
27, and E1/2 sec. 32, all in T. 137 N., R. 73 W.; sec. 19 
and NW1/4 sec. 29, in T. 138 N., R. 73 W.; and sec. 8 
and NW1/4 sec. 17, in T. 137 N., R. 72 W. 


General Soil Map Units 


The general soil map at the back of this publication 
shows the soil associations in this survey area. Each 
association has a distinctive pattern of soils, relief, and 
drainage. Each is a unique natural landscape. Typically, 
an association consists of one or more major soils and 
some minor soils. It is named for the major soils. The 
soils making up one association can occur in another but 
in a different pattern. 

The general soil map can be used to compare the 
suitability of large areas for general land uses. Areas of 
suitable soils can be identified on the map. Likewise, 
areas where the soils are not suitable can be identified. 

Because of its small scale, the map is not suitable for 
planning the management of a farm or field or for 
selecting a site for a road or building or other structure. 
The soils in any one association differ from place to 
place in slope, depth, drainage, and other characteristics 
that affect management. 

As a result of changes in series concepts, differing soil 
patterns, and differences in the design of the 
associations, some of the soil boundaries and soil 
names on the general soil map of this county do not 
match those on the general soil maps of Burleigh, 
Emmons, and Wells Counties. 


Soil Descriptions 


Nearly Level to Gently Rolling, Medium Textured 
Soils on Glacial Till Plains 


These soils formed in till on glacial till plains. They 
make up about 15 percent of the county. They are used 
primarily for cultivated crops, but scattered areas are 
used as range. The soils are well suited to cultivated 
crops and to range. The main concerns in managing the 
soils for cultivated crops are water erosion and soil 
blowing. The principal limitations affecting building site 

development and septic tank absorption fields are 
moderately slow permeability and the shrink-swell 
potential. 


1. Barnes-Svea-Buse Association 


Deep, medium textured, nearly level to gently rolling, well 
drained and moderately well drained soils formed in 
glacial till 

This association is on low ridges, side slopes, and foot 
slopes on till plains. Slopes are short and irregular. The 


landscape is dotted with depressions and light colored 
knolls and knobs. Slope ranges from 1 to 9 percent. 

This association makes up about 5 percent of the 
county. It is about 40 percent Barnes soils, 17 percent 
Svea soils, 16 percent Buse soils, and 27 percent soils 
of minor extent. 

The undulating and gently rolling, well drained Barnes 
soils are on the upper side slopes and the summits of 
ridges. Typically, they have a surface layer of black loam 
about 8 inches thick. The subsoil is loam about 24 
inches thick. It is very dark brown in the upper part, dark 
grayish brown in the next part, and light yellowish brown 
and mottled in the lower part. The substratum to a depth 
of about 60 inches is dark grayish brown, mottled clay 
loam. 

The nearly level and gently sloping, moderately well 
drained Svea soils are on foot slopes. Typically, they 
have a surface layer of black loam about 7 inches thick. 
The subsoil is about 36 inches thick. It is black loam in 
the upper part and dark grayish brown, mottled clay loam 
in the lower part. The substratum to a depth of about 60 
inches is olive brown, mottled clay loam. 

The gently rolling, well drained Buse soils are on 
knolls, knobs, and shoulder slopes on ridges. Typically, 
they have a surface layer of very dark gray loam about 7 
inches thick. The subsoil is grayish brown clay loam 
about 11 inches thick. The substratum to a depth of 
about 60 inches is light olive brown clay loam. 

Hamerly, Nutley, and Parnell are the minor soils in this 
association. Hamerly soils are highly calcareous. They 
are on flats surrounding or adjacent to depressions. 
Nutley soils are on small glacial lake plains. They have a 
silty clay surface layer and subsoil. Parnell soils are very 
poorly drained and are in the depressions. 

About 75 percent of this association is cultivated. The 
rest, generaliy the steeper areas, is used as range or 
pasture. The soils are suited to these uses. The hazards 
of soil blowing and water erosion are the main concerns 
in managing cultivated areas. The main concerns in 
managing range are maintaining the key range plants 
and preventing gullying along cattle trails. The light 
colored Buse soils on knolls and knobs are subject to 
soil blowing. The undulating and gently rolling areas are 
subject to water erosion. The minor Parnell soils are best 
suited to wetland wildlife habitat. The main concerns in 
managing wildlife habitat are preventing siltation and 
maintaining the natural water level. 


2. Willlams-Bowbells Association 


Deep, medium textured, nearly level and undulating, well 
drained and moderately well drained soils formed in 
glacial till 


This association is on side slopes, foot slopes, and 
ridges on till plains. The landscape is dotted with 
depressions and light colored knobs and knolls. Slope 
ranges from 1 to 6 percent. 

This association makes up about 10 percent of the 
county. It is about 45 percent Williams soils, 25 percent 
Bowbells soils, and 30 percent soils of minor extent (fig. 
3). 

The well drained Williams soils are on side slopes and 
the summits of ridges. Typically, they have a surface 
layer of very dark brown loam about 7 inches thick. The 
subsoil is clay loam about 20 inches thick. It is dark 
grayish brown in the upper part and light olive brown in 
the lower part. The substratum to a depth of about 60 
inches is grayish brown clay loam. 

The moderately well drained Bowbells soils are on foot 
slopes. Typically, they have a surface soil of black loam 
about 13 inches thick. The subsoil is about 36 inches 
thick. It is very dark grayish brown clay loam in the upper 
part, very dark grayish brown loam in the next part, and 
grayish brown clay loam in the lower part. The 
substratum to a depth of about 60 inches is dark grayish 
brown clay loam. 
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Soil Survey 


Noonan, Parnell, and Zahl are the minor soils in this 
association. Noonan soils have a dense, alkali subsoil. 
They occur as areas intermingled with areas of the 
Williams soils. Parnell soils are very poorly drained and 
are in depressions. Zahl soils have a thin surface layer. 
They are on knobs and shoulder slopes on ridges. 

Most of this association is cultivated. The rest is used 
as range. The soils are well suited to these uses. The 
hazards of water erosion and soil blowing are the main 
concerns in managing the cultivated areas. Maintenance 
of the key range plants and prevention of gullying along 
cattle trails are the main concerns in managing range. 
The undulating areas are subject to water erosion. The 
minor Zahl soils are subject to soil blowing. The minor 
Parnell soils are best suited to wetland wildlife habitat. 
The main concerns in managing wildlife habitat are 
preventing siltation and maintaining the natural water 
level. 


Nearly Level to Rolling, Coarse Textured to Medium 
Textured Soils on Glacial Till Plains and Moraines 


These soils formed in till and eolian sediments on 
glacial till plains. They make up about 11 percent of the 
county. They are used primarily for cultivated crops, but 
scattered areas are used as range. The soils are suited 
to cultivated crops and are well suited to range. The 
main concerns in managing the soils for cultivated crops 
are soil blowing, water erosion, and droughtiness. The 
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Figure 3.—Typical pattern of soils and parent materlal in the Willlams-Bowbells association. 
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principal limitations affecting building site development 
and septic tank absorption fields are moderately slow or 
rapid permeability and the shrink-swell potential. 


3. Barnes-Towner-Maddock Association 


Deep, medium textured to coarse textured, nearly level 
to gently rolling, well drained and moderately well 
drained soils formed in glacial till and eolian sediments 

This association is on foot slopes, flats, summits, 
hummocks, side slopes, and knolls on till plains mantled 
with eolian sediments. The landscape is dotted with 
swales and depressions. Slope ranges from 1 to 9 
percent. j 

This association makes up about 6 percent of the 
county. It is about 25 percent Barnes soils, 22 percent 
Towner soils, 22 percent Maddock soils, and 31 percent 
soils of minor extent (fig. 4). 

The well drained Barnes soils are on the sides and 
summits of ridges. Typically, they have a surface layer of 
black loam or sandy loam about 8 inches thick. The 
subsoil is loam about 24 inches thick. It is very dark 
brown in the upper part, dark grayish brown in the next 
part, and light yellowish brown and mottled in the lower 
part. The substratum to a depth of about 60 inches is 
dark grayish brown, mottled clay loam. 

The moderately well drained Towner soils are on foot 
slopes and flats. Typically, they have a surface soil of 
black loamy fine sand about 18 inches thick. The subsoil 
is very dark grayish brown loamy sand about 15 inches 
thick. The upper part of the substratum is dark grayish 
brown, mottled clay loam. The lower part to a depth of 
about 60 inches is grayish brown, mottled loam. 

The well drained Maddock soils are on flats, knolls, 
and hummocks. Typically, the surface soil is loamy fine 


sand about 16 inches thick. It is black in the upper part 
and very dark brown in the lower part. The subsoil is 
dark brown loamy fine sand about 3 inches thick. The 
substratum to a depth of about 60 inches is fine sand. It 
is brown in the upper part and dark grayish brown in the 
lower part. 

Arvilla, Parnell, and Svea are the minor soils in this 
association. Arvilla soils have a coarse sand substratum. 
They are somewhat excessively drained and are on flats 
and knolls. Parnell soils are very poorly drained and are 
in depressions. Svea soils are dark to a depth of 16 
inches or more. They are on foot slopes and are lower 
on the landscape than the Barnes soils. 

About half of this association is cultivated, and half is 
used as range. The soils are suited to these uses. The 
hazards of soil blowing and drought are the main 
concerns in managing the cultivated areas. Maintaining 
the desirable kinds and amounts of native plants and 
controlling soil blowing are the main concerns in 
managing range. 


4. Flaxton-Willlams Association 


Deep, medium textured and moderately coarse textured, 
nearly level to rolling, well drained soils formed in glacial 
till and eolian sediments 


This association is on side slopes and in swales on till 
plains partially mantled with eolian sediments. The 
landscape is dotted with depressions and low knolls. 
Slope ranges from 1 to 15 percent. 

This association makes up about 5 percent of the 
county. It is about 45 percent Flaxton soils, 15 percent 
Williams soils, and 40 percent soils of minor extent. 


Figure 4.—Typical pattern of soils and parent material In the Barnes-Towner-Maddock association. 
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The nearly level to moderately sloping Flaxton soils 
are in swales and on side slopes. Typically, they have a 
surface layer of black fine sandy loam about 6 inches 
thick. The subsoil is about 40 inches thick. It is very dark 
grayish brown fine sandy loam in the upper part, very 
dark grayish brown sandy clay loam in the next part, and 
brown clay loam in the lower part. The substratum to a 
depth of about 60 inches is olive brown, mottled loam. 

The gently rolling and rolling Williams soils are on side 
slopes. Typically, they have a surface layer of very dark 
brown loam about 7 inches thick. The subsoil is clay 
loam about 20 inches thick. It is dark grayish brown in 
the upper part and light olive brown in the lower part. 
The substratum to a depth of about 60 inches is grayish 
brown clay loam. 

Harriet, Parnell, and Zahl are the minor soils in this 
association. Harriet soils have a dense, alkali, saline 
subsoil. They are on flats. Parnell soils are very poorly 
drained and are in depressions: Zahl soils have a 
calcareous subsoil. They are on low knolls. 

Most of this association is cultivated. The rest is used 
as range. The hazards of water erosion and soil blowing 
are the main concerns in managing the cultivated areas. 
Maintaining the desirable kinds and amounts of native 
plants and achieving a uniform distribution of grazing are 
the main concerns in managing range. The minor Zahl 
soils and the major Flaxton soils are subject to soil 
blowing if the protective plant cover is removed or 
depleted. The minor Parnell soils are best suited to 
wetland wildlife habitat. The main concerns in managing 
wildlife habitat are maintaining the natural water level 
and preventing siltation. 


Nearly Level to Rolling, Moderately Coarse Textured 
Soils on Glacial Outwash Plains 


These soils formed in outwash sediments on glacial 
outwash plains. They make up about 17 percent of the 
county. They are used primarily for cultivated crops, but 
scattered areas are used as range. The soils are poorly 
suited to cultivated crops and are well suited to range. 
The main concerns in managing the soils for cultivated 
crops are droughtiness and soil blowing. The principal 
limitations affecting building site development and septic 
tank absorption fields are rapid permeability and the 
instability of shallow excavations. 


5. Arvilla Association 


Deep, moderately coarse textured, nearly level to rolling, 
somewhat excessively drained soils formed in glacial 
outwash 

This association is on flats, Knolls, and low ridges on 
glacial outwash plains. The landscape is dotted with 
depressions and dissected by channels. Slope ranges 
from 1 to 15 percent. 

This association makes up about 17 percent of the 
county. It is about 60 percent Arvilla soils and 40 percent 
soils of minor extent. 


Soil Survey 


Typically, the surface layer of the Arvilla soils is very 
dark brown sandy loam about 8 inches thick. The subsoil 
is about 31 inches thick. It is very dark grayish brown 
sandy loam in the upper part, very dark grayish brown 
loamy sand in the next part, and dark grayish brown 
coarse sand in the lower part. The substratum to a depth 
of about 60 inches is grayish brown coarse sand. 

Colvin, Divide, Maddock, and Sioux are the minor soils 
in this association. Colvin soils are poorly drained and 
are in depressions and channels. They are highly 
calcareous. Divide soils are somewhat poorly drained 
and are on flats surrounding the depressions. Maddock 
soils are well drained and are on low knolls and 
hummocks. Sioux soils have a very gravelly sand 
substratum. They occur as areas intermingled with areas 
of the Arvilla soils. 

About 65 percent of this association is cultivated. The 
rest is used as range. The hazards of soil blowing and 
drought are the main concerns in managing the 
cultivated areas. Maintaining the desirable kinds and 
amounts of native plants and achieving a uniform 
distribution of grazing are the main concerns in 
managing range. The minor Colvin soils are best suited 
to wetland wildlife habitat and hay. The main concern in 
managing wildlife habitat is maintaining the natural 
wetness. 


Level to Steep, Medium Textured and Moderately 
Fine Textured Soils on Glacial Till Plains and 
Moraines 


These soils formed in till and alluvium on glacial till 
plains and moraines. They make up about 32 percent of 
the county. They are used primarily for range, but 
scattered areas are used for cultivated crops. The soils 
are well suited to range and are poorly suited to 
cultivated crops. The main concerns in managing range 
are maintaining the desirable kinds and amounts of 
native plants, preventing the denuding caused by 
overgrazing, and achieving a uniform distribution of 
grazing. The principal limitations affecting building site 
development and septic tank absorption fields are 
moderately slow permeability, slope, the shrink-swell 
potential, and wetness. 


6. Barnes-Buse-Parnell Association 


Deep, medium textured and moderately fine textured, 
level to steep, well drained and very poorly drained soils 
formed in glacial till and alluvium 


This association is in depressions and on high knobs, 
knolls, and irregularly shaped ridges on till plains and 
moraines. Slope ranges from 0 to 35 percent. 

This association makes up about 25 percent of the 
county. It is about 34 percent Barnes soils, 30 percent 
Buse soils, 9 percent Parnell soils, and 27 percent soils 
of minor extent (fig. 5). 


Kidder County, North Dakota 


The nearly level to hilly, well drained Barnes soils are 
on the sides and summits of knolls and ridges. Typically, 
they have a surface layer of black loam about 8 inches 
thick. The subsoil is loam about 24 inches thick. It is very 
dark brown in the upper part, dark grayish brown in the 
next part, and light yellowish brown and mottled in the 
lower part. The substratum to a depth of about 60 inches 
is dark grayish brown, mottled clay loam. 

The gently rolling to steep, well drained Buse soils are 
on knolls, knobs, and shoulder slopes on ridges. 
Typically, they have a surface layer of very dark gray 
loam about 7 inches thick. The subsoil is grayish brown 
clay loam about 11 inches thick. The substratum to a 
depth of about 60 inches is light olive brown clay loam. 

The level, very poorly drained Parnell soils are in 
depressions. Typically, they have a surface layer of black 
silty clay loam about 7 inches thick. The subsoil is silty 
clay about 35 inches thick. It is black in the upper part 
and very dark gray in the lower part. The substratum to a 
depth of about 60 inches is very dark gray silty clay. 

Colvin, Hamerly, Sioux, and Svea are the minor soils in 
this association. The very poorly drained Colvin soils are 
on flats and in depressions. The somewhat poorly 
drained Hamerly soils are on flats surrounding the 
depressions. Colvin and Hamerly soils are highly 
calcareous. In some areas they are saline. The 
excessively drained Sioux soils are on ridges and knolls. 
They have a very gravelly sand substratum. The 
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moderately well drained Svea soils are on foot slopes. 
They are dark to a depth of more than 16 inches. 

Most areas of this association are used as range. 
Scattered areas, generally the undulating to hilly ones, 
are used for cultivated crops. The soils are well suited to 
range. The main concerns in managing range are 
maintaining the desirable kinds and amounts of native 
plants and achieving a uniform distribution of grazing. 
The main concerns in managing cropland are controlling 
water erosion and soil blowing. The Parnell soils are best 
suited to wetland wildlife habitat. The main concerns in 
managing wildlife habitat are preventing siltation and 
maintaining the natura! water level. 


7T. Williams-Zahl Association 


Deep, medium textured, gently rolling to steep, well 
drained soils formed in glacial till 

This association is on knolls and ridges on till plains 
and moraines. The landscape is dotted with swales and 
depressions. Slope ranges from 6 to 35 percent. 

This association makes up about 7 percent of the 
county. It is about 45 percent Williams soils, 20 percent 
Zahl soils, and 35 percent soils of minor extent. 

The gently rolling to moderately steep, well drained 
Williams soils are on the sides and summits of ridges. 
Typically, they have a surface layer of very dark brown 
loam about 7 inches thick. The subsoil is clay loam 
about 20 inches thick..It is dark grayish brown in the 


Figure 5.—Typical pattern of soils and parent materlal in the Barnes-Buse-Parnell association. 
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upper part and light olive brown in the lower part. The 
substratum to a depth of about 60 inches is grayish 
brown clay loam. 

The gently rolling to steep, well drained Zahl soils are 
on knolls, knobs, and shoulder slopes on ridges. 
Typically, they have a surface layer of very dark brown 
loam about 6 inches thick. The subsoil is dark grayish 
brown, mottled clay loam about 20 inches thick. The 
substratum to a depth of about 60 inches is dark grayish 
brown, mottled clay loam. 

Bowbells, Noonan, and Parnell are the minor soils in 
this association. The moderately well drained Bowbells 
soils are in swales. They are dark to a depth of 16 
inches or more. The moderately well drained Noonan 
soils occur as areas intermingled with areas of the 
Williams soils. They have a dense, alkali subsoil. The 
very poorly drained Parnell soils are in depressions. They 
have a silty clay loam surface layer. 

More than half of this association is used as range. 
Scattered areas, generally the undulating to rolling ones, 
are used for cultivated crops. The main concerns in 
managing cropland are controlling water erosion and soil 
blowing. The main concerns in managing range are 
maintaining the desirable kinds and amounts of native 
plants and achieving a uniform distribution of grazing. 
The minor Parnell soils are best suited to wetland wildlife 
habitat. The main concerns in managing wildlife habitat 
are preventing siltation and maintaining the natural water 
level. 


Level to Steep, Coarse Textured to Medium Textured 
Soils on Coalesced and Collapsed Glacial Outwash 
Plains 


These soils formed in glacial outwash and eolian 
sediments on outwash plains, some of which are 
dissected by glacial streams. The soils make up about 
22 percent of the county. They are used dominantly for 
range or cultivated crops, but some areas are used as 
wildlife habitat. The soils are well suited to range and 
wildlife habitat and are poorly suited to cultivated crops. 
The principal concerns in managing range are controlling 
soil blowing, preventing the denuding caused by 
overgrazing, and maintaining the desirable kinds and 
amounts of native plants. The principal concerns in 
managing the cultivated areas are soil blowing and 
droughtiness. 

The principal limitations affecting building site 
development are the wetness of the Hecla soils and the 
instability of shallow excavations, such as those for 
basements. The principal limitations affecting septic tank 
absorption fields are rapid permeability and the wetness 
of the Hecla soils. 


8. Maddock-Hecla-Serden Association 


Deep, coarse textured, nearly level to steep, well 
drained, moderately well drained, and excessively 
drained soils formed in glacial outwash and eolian 


Soil Survey 


sediments 


This association is on dunes, hummocks, knolls, and 
flats on glacial outwash plains partially mantled with 
eolian sediments. The landscape is dotted with 
depressions, basins, and blowouts. Slope ranges from 1 
to 35 percent. 

This association makes up about 5 percent of the 
county. It is about 35 percent Maddock soils, 15 percent 
Hecía soils, 10 percent Serden soils, and 40 percent 
soils of minor extent (fig. 6). 

The nearly level to gently rolling, well drained 
Maddock soils are on knolls and hummocks. Typically, 
the surface soil is loamy fine sand about 16 inches thick. 
It is black in the upper part and very dark brown in the 
lower part. The subsoil is dark brown fine sand about 3 
inches thick. The substratum to a depth of about 60 
inches is fine sand. It is brown in the upper part and dark 
grayish brown ìn the lower part. 

The nearly level and undulating, moderately well 
drained Hecla soils are on flats and in swales below the 
Serden and Maddock soils. Typically, the surface soil is 
about 29 inches thick. It is black loamy fine sand in the 
upper part and very dark grayish brown loamy sand in 
the lower part. The next layer is very dark grayish brown, 
mottled loamy sand about 12 inches thick. The 
substratum to a depth of about 60 inches is brown ٧ 
sand. It is mottled in the upper part. 

The undulating to steep, excessively drained Serden 
soils are on knobs and ridges. Typically, they have a 
surface layer of very dark gray fine sand about 4 inches 
thick. The next layer is very dark grayish brown sand 
about 3 inches thick. The substratum to a depth of about 
60 inches is dark grayish brown fine sand. 

Arveson, Arvilla, Embden, and Towner are the minor 
soils in this association. The poorly drained Arveson soils 
are in basins and depressions. The somewhat 
excessively draìned Arvilla soils are on flats and knolls. 
They have a coarse sand substratum. The moderately 
well drained Embden and Towner soils are in swales or 
on flats. Embden soils have a fine sandy loam surface 
layer and a fine sand substratum. Towner soils have a 
loamy fine sand surface layer and a loam or clay loam 
substratum. 

Most areas of this association are used as range or 
wildlife habitat, but scattered small areas are used as 
cropland. The main concerns in managing range are 
maintaining the desirable kinds and amounts of native 
plants, preventing the denuding caused by overgrazing, 
controlling soil blowing, and achieving a uniform 
distribution of grazing. The main concerns in managing 
wildlife habitat are maintaining a diversity of plants for 
food and cover and controlling soil blowing. The main 
concerns in managing cultivated areas are controlling 
soil blowing and overcoming droughtiness. 
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Blowouts 


Figure 6.—Typical pattern of soils and parent material In the Maddock-Hecla-Serden association. 


9. Sioux-Arvilla-Renshaw Association 


Deep, medium textured and moderately coarse textured, 
level to steep, excessively drained and somewhat 
excessively drained soils formed in glacial outwash 

This association is on ridges, knolls, and flats on 
dissected glacial outwash plains. The landscape is 
dotted with linear depressions and with swales. Slope 
ranges from 1 to 35 percent. 

This association makes up about 17 percent of the 
county. It is about 30 percent Sioux soils, 15 percent 
Arvilla soils, 15 percent Renshaw soils, and 40 percent 
soils of minor extent. 

The nearly level to steep, excessively drained Sioux 
soils are on ridges and knolls. Typically, they have a 
surface layer of black sandy loam about 7 inches thick. 
The next layer is dark grayish brown sandy loam about 5 
inches thick. The substratum to a depth of about 60 
inches is dark brown very gravelly sand. 

The nearly level to rolling, somewhat excessively 
drained Arvilla soils are on ridges, knolls, and flats. 
Typically, they have a surface layer of very dark brown 
sandy loam about 8 inches thick. The subsoil is about 31 
inches thick. It is very dark grayish brown sandy loam in 
the upper part, very dark grayish brown loamy sand in 
the next part, and dark grayish brown coarse sand in the 
lower part. The substratum to a depth of about 60 inches 
is grayish brown coarse sand. 


The level to undulating, somewhat excessively drained ` 


Renshaw soils are on flats and the sides of knolls and 
knobs. Typically, they have a surface layer of black loam 


about 7 inches thick. The subsoil is about 11 inches 
thick. It is very dark brown loam ìn the upper part and 
dark brown gravelly coarse sand in the lower part. The 
substratum to a depth of about 60 inches is dark brown 
gravelly coarse sand. 

Colvin, Divide, and Fordville are the minor soils in this 
association. The very poorly drained, highly calcareous 
Colvin soils are in depressions and swales. The 
somewhat poorly drained Divide soils are on flats 
surrounding the depressions. The well drained Fordville 
soils are on flats. 

More than half of this association is cultivated. The 
rest is used as range. The main concerns in managing 
the cultivated areas are controlling soil blowing and 
overcoming the droughtiness. The main concerns in 
managing range are maintaining the desirable kinds and 
amounts of native plants and achieving a uniform 
distribution of grazing. The minor Colvin soils are best 
suited to wetland wildlife habitat and hay. The main 
concern in managing wildlife habitat is maintaining the 
natural wetness. 


Level, Medium Textured to Coarse Textured Soils on 
Glacial Outwash Plains and Lake Plains 


These soils formed in outwash and lacustrine 
sediments on glacial outwash plains and lake plains. 
They make up about 3 percent of the county. They are 
used primarily for range and wildlife habitat. They are 
unsuited to cultivated crops and well suited to range. 
The main concerns in managing the soils for range are 
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maintaining the desirable kinds and amounts of native 
plants and achieving a uniform distribution of grazing. A 
good plant cover helps to control soil blowing. The 
principal limitations affecting building site development 
and septic tank absorption fields are wetness, ponding, 
and rapid permeability. 


10. Harriet-Minnewaukan-Stirum Association 


Deep, medium textured to coarse textured, level, poorly 
drained soils formed in glacial outwash and lacustrine 
sediments 

This association is on flats and in depressions 
surrounding lakes and smaller bodies of water on glacial 
outwash plains. Slope is 0 to 1 percent. 

This association makes up about 3 percent of the 
county. |! is about 35 percent Harriet soils, 20 percent 
Minnewaukan soils, 15 percent Stirum söils, and 30 
percent soils of minor extent. 

Harriet soils are on flats. Typically, they have a surface 
layer of very dark gray silt loam about 1 inch thick. The 
subsoil is very dark gray clay loam about 8 inches thick.. 
The substratum to a depth of about 60 inches is olive 
gray, mottled clay loam. 

Minnewaukan soils are on flats. Typically, they have a 
surface layer of very dark grayish brown sandy loam 
about 3 inches thick. The next layer is dark grayish 
brown, mottled loamy fine sand about 5 inches thick. 
The upper part of the substratum is olive, mottled loamy 


fine sand. The next part is olive, mottled fine sand. The 
lower part to a depth of about 60 inches is olive gray, 
mottled fine sand. 

Stirum soils are in depressions and on flats. Typically, 
they have a surface layer of black loamy sand about 3 
inches thick. The subsoil is sandy loam about 17 inches 
thick. It is very dark grayish brown in the upper part, gray 
in the next part, and gray and mottled in the lower part. 
The substratum to a depth of about 60 inches is mottled 
loamy sand. It is light gray in the upper part, olive in the 
next part, and olive gray in the lower part. l 

Arveson, Colvin, Hecla, Miranda, and Ulen are the 
minor soils in this association. Arveson, Colvin, and Ulen 
soils are highly calcareous. Arveson and Colvin soils are 
in depressions. Ulen soils occur as areas intermingled 
with areas of the Minnewaukan soils. Hecla soils are 
moderately well drained. They are on slight rises. 
Miranda soils have a dense, alkali subsoil. They are in 
the higher landscape positions. 

Nearly all of this association is used as range. The 
hazard of soil blowing is severe. The main concerns in 
managing range are achieving a uniform distribution of 
grazing and maintaining the desirable kinds and amounts 
of native plants. Because of its proximity to bodies of 
water, this association is important as habitat for wetland 
wildlife. It provides cover and nesting areas for the 
wildlife. The main concern in managing wildlife habitat is 
maintaining a diversity of plants of sufficient height to 
provide cover. 


Detailed Soil Map Units 
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The map units on the detailed soil maps at the back of 
this survey represent the soils in the survey area. The 
map unit descriptions in this section, along with the soil 
maps, can be used to determine the suitability and 
potential of a soil for specific uses. They also can be 
used to plan the management needed for those uses. 
More information on each map unit, or soil, is given 
under "Use and Management of the Soils.” 

Each map unit on the detailed soil maps represents an 
area on the landscape and consists of one or more soils 
for which the unit is named. 

A symbol identifying the soil precedes the map unit 
name in the soil descriptions. Each description includes 
general facts about the soil and gives the principal 
hazards and limitations to be considered in planning for 
specific uses. 

Soils that have profiles that are almost alike make up 
a soil series. Except for differences in texture of the 
surface layer or of the substratum, all the soils of a 
series have major horizons that are similar in 
composition, thickness, and arrangement. 

Soils of one series can differ in texture of the surface 
layer or of the substratum. They also can differ in slope, 
stoniness, salinity, wetness, degree of erosion, and other 
characteristics that affect their use. On the basis of such 
differences, a soil series is divided into so// phases. Most 
of the areas shown on the detailed soil maps are phases 
of soil series. The name of a soil phase commonly 
indicates a feature that affects use or management. For 
example, Buse loam, 9 to 15 percent slopes, is a phase 
in the Buse series. 

Some map units are made up of two or more major 
soils. These map units are called soil complexes or 
undifferentiated groups. 

A soil complex consists of two or more soils, or one or 
more soils and a miscellaneous area, in such an intricate 
pattern or in such small areas that they cannot be shown 
separately on the-soil maps. The pattern and proportion 
of the soils are somewhat similar in all areas. Williams- 
Bowbells loams, 1 to 3 percent slopes, is an example. 

An undifferentiated group is made up of two or more 
soils that could be mapped individually but are mapped 
as one unit because similar interpretations can be made 
for use and management. The pattern and proportion of 
the soils in the mapped areas are not uniform. An area 
can be made up of only one of the major soils, or it can 


be made up of all of them. Minnewaukan and Stirum 
soils is an undifferentiated group in this survey area. 

Most.map units include small scattered areas of soils 
other than those for which the map unit is named. Some 
of these included soils have properties that differ 
substantially from those of the major soil or soils. Such 
differences could significantly affect use and 
management of the soils in the map unit. The included 
soils are identified in each map unit description. Some 
small areas of strongly contrasting soils are identified by 
a special symbol on the soil maps. 

Table 4 gives the acreage and proportionate extent of 
each map unit. Other tables (see "Summary of Tables”) 
give properties of the soils and the limitations,' 
capabilities, and potentials for many uses. The Glossary 
defines many of the terms used in describing the soils. 


Soil Descriptions 


2—Arveson loam, wet. This deep, level, very poorly 
drained, highly calcareous soil is in shallow basins and 
along drainageways on glacial outwash plains. It is 
subject to ponding. The landscape is characterized by 
microhummocks a few inches to 2 feet high. Individual 
areas range from 5 to more than 100 acres in size. 

Typically, the surface layer is black loam about 8 
inches thick. The subsoil is loam about 14 inches thick. 
is dark gray in the upper part and grayish brown in the 
lower part. The substratum to a depth of about 60 inches 
is light olive brown, mottled loamy sand. In some places 
the surface layer is silt loam. In other places the soil 
contains more sand and less clay. 

Included with this soil in mapping are small areas of 
Colvin and Hecla soils. These soils make up about 10 
percent of the unit. Colvin soils are in swales. They have 
a silty clay loam substratum. Hecla soils are moderately 
well drained and are on slight rises. They have a loamy 
fine sand surface layer. 

Permeability is moderately rapid in the Arveson soil, 
and runoff is ponded. Available water capacity is 
moderate. A seasonal high water table is 1 foot above 
the surface to 1 foot below. Organic matter content is 
high. Tilth is good. 

Most areas are used as hayland or wetland wildlife 
habitat. This soil is well suited to these uses. If drained, 
it is suited to wheat, oats, barley, grasses, and legumes. 
Locating suitable drainage outlets generally is difficult. 
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As a result, few areas are drained. The wetness in 
undrained areas sometimes prevents tillage and seeding. 
The hazard of water erosion is slight, and the hazard of 
soil blowing is moderate. Å system of conservation 
tillage that leaves plant residüe on the surface and 
windbreaks help to control soil blowing. The soil and the 
ponded water provide feeding, breeding, and rearing 
areas for wetland wildlife. The main concerns in 
managing wildlife habitat are maintaining the natural 
wetness and preventing siltation. 

The key range plants on this soil are big bluestem and 
indiangrass. Reed canarygrass and creeping foxtail are 
suitable hay and pasture plants. Compaction, trampling, 
and root shearing are hazards, especially if the range is 
grazed during wet periods. They can be overcome by 
deferring grazing when the soil is wet. 

If drained, this soil is suited to all of the climatically 
adapted trees and shrubs grown as windbreaks and 
environmental plantings. Undrained areas generally are 
unsuited to these uses. The wetness is a critical 
limitation affecting survival, growth, and vigor. The 
grasses and weeds growing on this soil are abundant 
and persistent. Eliminating this ground cover before the 
trees and shrubs are planted and controlling the 
regrowth of this cover improve the survival and growth 
rates of the seedlings. Strips of an annual cover crop 
between the rows of trees and shrubs help to control 
soil blowing and protect the seedlings from abrasion. 

This soil generally is unsuited to septic tank absorption 
fields and buildings because of the seasonal high water 
table and the ponding. Better sites generally are nearby. 

The land capability classification is lllw. The 
productivity index for spring wheat is 0 to 60, depending 
on the degree of drainage. 


3—Marysland loam. This deep, level, poorly drained, 
highly calcareous soil is in shallow basins, swales, and 
drainageways on glacial outwash plains. It is underlain by 
gravelly coarse sand at a depth of about 37 inches. 
Individual areas range from about 5 to more than 80 
acres in size. 

Typically, the surface layer is loam about 7 inches 
thick. It is black in the upper part and very dark gray in 
the lower part. The subsoil is dark gray loam about 18 
inches thick. The substratum to a depth of about 60 
inches is olive gray. It is gravelly coarse sandy loam in 
the upper part and gravelly coarse sand in the lower 
part. In some places the substratum contains less sand 
and more clay. In other places the surface layer and 
subsoil are silt loam. 

Included with this soil in mapping are small areas of 
Arvilla, Colvin, Fordville, and Sioux soils. These soils 
make up about 10 to 15 percent of the unit. The 
excessively drained Arvilla and well drained Fordville 
soils are higher on the landscape than the Marysland 
soil. They are not highly calcareous. Colvin soils are in 
the center of basins and drainageways. They have a silty 
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clay loam substratum. The excessively drained Sioux 
soils are on low knobs. They are shallow to sand and 
gravel. Also included are some areas of the saline Colvin 
soils. 

Permeability is moderate in the upper part of the 
Marysland soil and rapid in the lower part. Runoff is very 
slow. Available water capacity is moderate: Å seasonal 
high water table is at a depth of 1.0 to 2.5 feet. Organic 
matter content is high. Tilth is good. 

Most areas are used as hayland. If drained, this soil is 
suited to wheat, oats, barley, corn for silage, flax, 
grasses, and legumes. Locating suitable drainage outlets 
generally is difficult. As a result, few areas are drained. 
The wetness in undrained areas sometimes delays or 
prevents tillage and seeding. The hazard of water 
erosion is slight, and the hazard of soil blowing is 
moderate. A system of conservation tillage that leaves 
plant residue on the surface and windbreaks help to 
control soil blowing. 

The key range plant on this soil is big bluestem. 
Smooth bromegrass, creeping foxtail, and reed 
canarygrass are suitable hay and pasture plants. No 
major hazards affect the use of this soil for range. 
Maintaining an adequate cover of the key plants helps to 
protect the surface. 

if drained, this soil is suited to all of the climatically 
adapted trees and shrubs grown as windbreaks and 
environmental plantings. Undrained areas generally are 
unsuited to these uses. The wetness is a critical 
limitation affecting survival, growth, and vigor. The 
grasses and weeds growing on this soil are abundant 
and persistent. Eliminating this ground cover before the 
trees and shrubs are planted and controlling the 
regrowth of this cover improve the survival and growth 
rates of the seedlings. Strips of an annual cover crop 
between the rows of trees and shrubs help to control 
soìl blowing and protect the seedlings from abrasion. 

This soil generally is unsuited to septic tank absorption 
fields and buildings because of the seasonal high water 
table. Better sites generally are nearby. 

The land capability classification is llw. The 
productivity index for spring wheat is 0 to 60, depending 
on the degree of drainage. 


5—Harriet silt loam. This deep, level, poorly drained, 
alkali soil is in shallow basins and drainageways. It is 
occasionally flooded. In areas of natìve grass, the 
surface is pitted with microdepressions or is barren in 
spots. Individual areas range from 5 to more than 400 
acres in size. 

Typically, the surface layer is very dark gray silt loam 
about 1 inch thick. The subsoil is very dark gray clay 
loam about 8 inches thick. The substratum to a depth of 
about 60 inches is olive gray, mottled clay loam. In some 
places the surface layer is loam, clay loam, or loamy 
sand. In other places the subsoil is less than 3 inches 
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thick. In a few areas the soil contains less sand and 
more silt throughout. 

Included with this soil in mapping are small areas of 
Miranda, Stirum, Towner, and Williams soils. These soils 
make up about 10 to 15 percent of the unit. They are 
higher on the landscape than the Harriet soil. Miranda 
soils are moderately well drained. Stirum soils contain 
more sand in the subsoil and substratum than the Harriet 
soil. Towner and Williams soils do not have a dense, 
alkali subsoil. Williams soils are well drained, and Towner 
soils are moderately well drained. Also included are 
some areas of strongly saline soils. 

Permeability is slow in the Harriet soil. Runoff also is 
slow. Available water capacity is moderate. The salts in 
the soil reduce the amount of water available to plants. 
A seasonal high water table is at the surface to 1 foot 
below the surface. Organic matter content is moderate. 

Most areas are used as range. Because of the salinity 
and the wetness, this soil is generally unsuited to wheat, 
oats, and barley, to trees and shrubs, and to tame 
grasses and legumes for hay and pasture, It is best 
suited to range. The key native plants are nuttall 
alkaligrass and western wheatgrass. The high content of 
salts, the restricted amount of available water, 
compaction, trampling, and root shearing are limitations, 
especially if the range is grazed when the soil is wet. 
They can be overcome by maintaining adequate 
amounts of the key salt-tolerant plants and by deferring 
grazing when the soil is wet. Stock water ponds 
constructed in areas of this soil frequently contain salty 
water. 

This soil generally is unsuited to septic tank absorption 
fields and buildings because of the high water table, the 
flooding, and the slow permeability. Better sites generally 
are nearby. 

The land capability classification is Vis. The 
productivity index for spring wheat is 0. 


7—Arveson-Ulen complex, 0 to 3 percent slopes. 
These deep, level and nearly level, highly calcareous 
soils are on glacial outwash plains. The poorly drained 
Arveson soil is in depressions. The somewhat poorly 
drained Ulen soil is on slight rises surrounding the 
depressions. Individual areas range from about 10 to 
more than 80 acres in size. They are about 30 to 65 
percent Arveson soil and 25 to 50 percent Ulen soil. The 
two soils occur as areas so intricately mixed or so small 
that mapping them separately is not practical. 

Typically, the surface soil of the Arveson soil is loam 
about 13 inches thick. It is black in the upper part and 
very dark gray in the lower part. The subsoil is about 29 
inches thick. It is grayish brown and mottled. It is fine 
sandy loam in the upper part and loamy fine sand in the 
lower part. The substratum to a depth of about 60 inches 
is mottled fine sand. It is light brownish gray in the upper 
part and olive gray in the lower part. In some areas the 
loamy part of the profile is less than 20 inches thick. 
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Typically, the surface soil of the Ulen soil is loamy fine 
sand about 12 inches thick. It is black in the upper part 
and very dark gray in the lower part. The subsoil is about 
26 inches thick. It is dark gray loamy fine sand in the 
upper part and olive fine sand in the lower part. The 
substratum to a depth of about 60 inches is olive, 
mottled fine sand. 

Included with these soils in mapping are small areas of 
Arvilla, Colvin, Divide, Embden, and Hecla soils. These 
included soils make up about 5 to 25 percent of the unit. 
The somewhat excessively drained Arvilla and 
moderately well drained Embden and Hecla soils are on 
low rises. They are not highly calcareous. Colvin soils 
have a silty clay loam and clay loam substratum. Divide 
soils have a gravelly substratum. Colvin and Divide soils 
occur as areas intermingled with areas of the Arveson 
and Ulen soils. 

Permeability is moderately rapid in the Arveson soil 
and rapid in the Ulen soil. Runoff is very slow on both 
soils. Available water capacity is moderate. A seasonal 
high water table is at a depth of 1.0 to 2.0 feet in the 
Arveson soil and 2.5 to 6.0 feet in the Ulen soil. Organic 
matter content is high in the Arveson soil and 
moderately low in the Ulen soil. Tilth is good in both 
soils. 

Most areas are used for hay or cultivated crops. The 
Ulen soil is suited to wheat, oats, barley, flax, corn for 
silage, grasses, and legumes. If drained, the Arveson soil 
also is suited. Locating suitable drainage outlets is 
generally difficult. As a result, few areas are drained. The 
wetness in the undrained Arveson soil usually delays and 
sometimes prevents tillage and seeding, but the Ulen 
soil is tilled and seeded at the normal time. The hazard 
of water erosion is slight, and the hazard of soil blowing 
is severe. Å system of conservation tillage that leaves 
plant residue on the surface and windbreaks help to 
control soil blowing. 

The key range plants on these soils are big bluestem, 
little bluestem, and switchgrass. Crested and 
intermediate wheatgrass, smooth bromegrass, and 
alfalfa are suitable hay and pasture plants. No major 
hazards affect the use of these soils for range. 
Maintaining an adequate cover of the key plants helps to 
protect the surface. 

The Ulen soil is suited to all of the climatically adapted 
trees and shrubs grown as windbreaks and 
environmental plantings. If drained, the Arveson soil also 
is suited. Undrained areas generally are unsuited to 
these uses. The wetness is a critical limitation affecting 
survival, growth, and vigor. The grasses and weeds 
growing on these soils are abundant and persistent. 
Eliminating this ground cover before the trees and 
shrubs are planted and controlling the regrowth of this 
cover improve the survival and growth rates of the 
seedlings. Strips of an annual cover crop between the 
rows of trees and shrubs help to control soil blowing and 
protect the seedlings from abrasion. 
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These soils are generally unsuited to septic tank 
absorption fields and buildings because of the seasonal 
high water table. Better sites generally are nearby. 

The land capability classification of the Arveson soil is 
llw, and that of the Ulen soil is IVe. The productivity 
index of both soils for spring wheat is 42. 


10—Minnewaukan and Stirum soils. These deep, 
level, poorly drained soils are in basins on glacial 
outwash plains. They commonly are adjacent to lakes 
and ponds. The Stirum soil is subject to ponding. Any 
one area can consist of all Minnewaukan soil, all the 

` alkali Stirum soil, or any combination of both soils. 
Individual areas range from about 50 to more than 300 
acres in size. 

Typically, the Minnewaukan soil has a very dark 
grayish brown sandy loam surface layer about 3 inches 
thick. The next layer is dark grayish brown, mottled 
loamy fine sand about 5 inches thick. The substratum is 
mottled. The upper part is olive loamy fine sand. The 
next part is olive fine sand. The lower part to a depth of 
about 60 inches is olive gray fine sand. In some areas 
the surface layer is silt loam or loamy sand. 

Typically, the Stirum soil has a black loamy sand 
surface layer about 3 inches thick. The subsoil is sandy 
loam about 17 inches thick. It is very dark grayish brown 
in the upper part, gray in the next part, and gray and 
mottled in the lower part. The substratum to a depth of 
about 60 inches is mottled loamy sand. It is light gray in 
the upper part, olive in the next part, and olive gray in 
the lower part. 

Included with these soils in mapping are small areas of 
Arveson, Harriet, and Marysland soils. These included 
soils make up about 5 to 20 percent of the unit. Arveson 
soils are highly calcareous. Harriet soils have a clay 
loam subsoil and substratum. Marysland soils are 
gravelly coarse sand in the lower part of the substratum. 
All of the included soils occur as areas intermingled with 
areas of the Minnewaukan and Stirum soils. 

Permeability is rapid in the Minnewaukan soil. It is 
moderately slow in the upper part of the Stirum soil and 
rapid in the lower part. Runoff is slow on the 
Minnewaukan soil and ponded on the Stirum soil. 
Available water capacity is low in both soils. A seasonal 
high water table is at the surface to 2.5 feet below the 
surface of the Minnewaukan soil and 0.5 foot above to 
1.0 foot below the surface of the Stirum soil. Organic 
matter content is moderate in both soils. The dense, 
alkali subsoil of the Stirum soil restricts root 
development. 

Most areas are used as range or wildlife habitat. 
Because of the salinity, the alkalinity, and a severe 
hazard of soil blowing, these soils are very poorly suited 
to wheat, oats, and barley and to tame grasses and 
legumes for hay and pasture. They are best suited to 
range and wildlife habitat. The key native plants are big 
bluestem and switchgrass. No major hazards affect the 
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use of these soils for range. If the range is overgrazed, 
however, soil blowing is a hazard. It can be controlled by 
maintaining an adeguate cover of the key plants. 

If drained, the Minnewaukan soil is suited to all of the 
climatically adapted trees and shrubs grown as 
windbreaks and environmental plantings. Undrained 
areas generally are unsuited to these uses. The wetness 
is a critical limitation affecting survival, growth, and vigor. 
The Stirum soil is suited to only a few of the drought- 
and salt-tolerant trees and shrubs. The grasses and 
weeds growing on the Minnewaukan soil are abundant 
and persistent. Eliminating this ground cover before the 
trees and shrubs are planted and controlling the 
regrowth of this cover improve the survival and growth 
rates of the seedlings. Individual trees and shrubs 
growing on the Stirum soil vary in height, density, and 
vigor, which are affected by the restricted root ۱ 
development in the dense, alkali subsoil and the reduced 
amount of available water resulting from the salts in the 
soil. Strips of an annual cover crop between the rows of 
trees and shrubs help to control soil blowing and protect 
the seedlings from abrasion. 

These soils generally are unsuited to septic tank 
absorption fields and buildings because of the ponding 
and the seasonal high water table, Better sites generally 
are nearby. 

The land capability classification of the Minnewaukan 
soil is ۱۷, and that of the Stirum soil is Vis. The 
productivity index of both soils for spring wheat is 0 to 
40, depending on the degree of drainage. 


14—Tonka loam. This deep, level, poorly drained soil 
is in shallow depressions on glacial till plains. It is 
subject to ponding. Individual areas range from about 5 
to 15 acres in size. 

Typically, the surface layer is black loam about 8 
inches thick. The subsurface layer is very dark grayish 


`brown, mottled silt loam about 8 inches thick. The 


subsoil is about 37 inches thick. It is very dark grayish 
brown, mottled clay loam in the upper part; very dark 
grayish brown silty clay loam in the next part; and 
grayish brown, mottled silty clay loam in the lower part. 
The substratum to a depth of about 60 inches is olive 
gray, mottled clay loam. In some areas the surface layer 
is silt loam. 

Included with this soil in mapping are small areas of 
Hamerly and Parnell soils. These soils make up about 5 
to 10 percent of the unit. Hamerly soils are on the rims 
of depressions. They are somewhat poorly drained and 
highly calcareous. Parnell soils are in the lower part of 
the depressions. They have a silty clay loam surface 
layer. 

Permeability is slow in the Tonka soil, and runoff is 
ponded. Available water capacity is high. A seasonal 
high water table is 0.5 foot above the surface to 1.0 foot 
below. Organic matter content is high. Tilth is good. 
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If drained, this soil is suited to wheat, oats, barley, flax, 
corn for silage, grasses, and legumes. Locating suitable 
drainage outlets generally is difficult. As a result, few 
areas are drained. The wetness in undrained areas 
delays tillage and seeding in most years and prevents 
them in some years. The hazards of water erosion and 
soil blowing are slight. A system of conservation tillage 
that leaves plant residue on the surface helps to control 
erosion. 

Most areas are used as wetland wildlife habitat or 
range. The soil and the ponded water provide an early 
season breeding site and a good source of invertebrate 
protein for wetland wildlife. The main concerns in 
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managing wildlife habitat are maintaining the natural 
wetness and preventing siltation. 

The key range plants on this soil are slim sedge, 
wooly sedge, and prairie cordgrass. Creeping foxtail, 
reed canarygrass, and smooth bromegrass are suitable 
hay and pasture plants. Compaction, trampling, and root 
shearing are hazards, especially if the range is grazed 
during wef periods. They can be overcome by deferring 
grazing when the soil is wet. 

If drained, this soil is suited to all of the climatically 
adapted trees and shrubs grown as windbreaks and 
environmental plantings. Undrained areas generally are 
unsuited to these uses. The wetness is a critical 


Figure 7.—An area of Parnell silty clay loam used as hayland. 
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limitation affecting survival, growth, and vigor. The 
grasses and weeds growing on this soil are abundant 
and persistent. Eliminating this ground cover before the 
trees and shrubs are planted ånd controlling the 
regrowth of this cover improve the survival and growth 
rates of the seedlings. 

This soil generally is unsuited to septic tank absorption 
fields and buildings because of the seasonal high water 
table, the ponding, and the slow permeability. Better 
sites generally are nearby. 

The land capability classification is llw. The 
productivity index for spring wheat ranges from 40 to 85, 
depending on the degree of drainage. 


15—Parnell silty clay loam. This deep, level, very 
poorly drained soil is in depressions on glacial till plains. 
It is subject to ponding. Individual areas range from 5 to 
about 20 acres in size. 

Typically, the surface layer is black silty clay loam 
about 7 inches thick. The subsoil is silty clay about 35 
inches thick. It is black in the upper part and very dark 
gray in the lower part. The substratum to a depth of 
about 60 inches is very dark gray silty clay. In some 
places the soil is dark to a depth of less than 24 inches. 
In other places it is clay throughout. In some areas it is 
calcareous within a depth of 10 inches. 

Included with this soil in mapping are small areas of 
Colvin and Tonka soils, which make up 5 to 20 percent 
of the unit. Colvin soils are on flats surrounding the 
depressions. They are highly calcareous. Tonka soils are 
in the shallower part of the depressions. They have a 
light colored subsurface layer. 

Permeability is slow in the Parnell soil, and runoff is 
ponded. Available water capacity is high. A seasonal 
high water table is 2 feet above to 2 feet below the 
surface. Organic matter content is high. Tilth is fair. 

Most areas are used as hayland, range, or wetland 
wildlife habitat. This soil is well suited to these uses. If 
drained, it is suited to wheat, oats, barley, flax, corn for 
silage, grasses, and legumes. Locating suitable drainage 
outlets generally is difficult. As a result, few areas are 
drained. The wetness in undrained areas prevents tillage 
and seeding in most years. The hazards of soil blowing 
and water erosion are slight. The soil and the ponded 
water provide feeding, breeding, and rearing areas for 
wetland wildlife. The main concerns in managing wildlife 
habitat are maintaining the natural wetness and 
preventing siltation. 

The key range plants on this soil are slough sedge 
and rivergrass. Creeping foxtail and reed canarygrass 
are suitable hay and pasture plants (fig. 7). Compaction, 
trampling, and root shearing are hazards, especially if 
the range is grazed during wet periods. They can be 
overcome by deferring grazing when the soil is wet. 

If drained, this soil is suited to all of the climatically 
adapted trees and shrubs grown as windbreaks and 
environmental plantings. Undrained areas generally are 
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unsuited to these uses. The wetness is a critical 
limitation affecting survival, growth, and vigor. The 
grasses and weeds growing on this soil are abundant 
and persistent. Eliminating this ground cover before the 
trees and shrubs are planted and controlling the 
regrowth of this cover improve the survival and growth 
rates of the seedlings. 

This soil generally is unsuited to septic tank absorption 
fields and buildings because of the seasonal high water 
table, the ponding, and the slow permeability. Better 
sites generally are nearby. 

The land capability classification is Illw. The 
productivity index for spring wheat ranges from 0 to 75, 
depending on the degree of drainage. 


16—Southam silty clay loam. This deep, level, very 
poorly drained soil is in depressions on glacial till plains. 
It is subject to ponding. Individual areas range from 5 to 
about 150 acres in size. 

Typically, the surface soil is about 28 inches thick. It is 
black. It is silty clay loam in the upper part and clay loam 
in the lower part. The substratum to a depth of.about 60 
inches is very dark gray. It is loam in the upper part and 
clay loam in the lower part. In some areas a 2- to 10- 
inch organic mat is at the surface. 

Included with this soil in mapping are small areas of 
Colvin, Hamerly, and Tonka soils. These soils make up 
about 5 to 10 percent of the unit. Colvin and Hamerly 
soils are highly calcareous. Colvin soils are on flats 
surrounding the depressions. Hamerly soils are 
somewhat poorly drained and are higher on the 
landscape than the Parnell soil. Tonka soils are poorly 
drained and in the shallower part of the depressions. 
They have a light colored subsurface layer. 

Permeability is slow in the Southam soil, and runoff is 
ponded. Available water capacity is high. A seasonal 
high water table is 5 feet above to 1 foot below the 
surface. Organic matter content is high. 

In most areas this soil is used for wetland wildlife 
habitat. It is best suited to this use. It generally is 
unsuited to cultivated crops, range, pasture, hay, and 
trees and shrubs because of wetness. The soil and the 
ponded water provide excellent winter cover for resident 
wildlife and high-quality feeding, breeding, and rearing 
areas for wetland wildlife. The main concerns in 
managing wildlife habitat are preventing siltation and 
maintaining the natural water level. 

This soil generally is unsuited to septic tank absorption 
fields and buildings because of the seasonal high water 
tabie, the ponding, and the slow permeability. Better 
sites generally are nearby. 

The land capability classification is Villw. The 
productivity index for spring wheat is 0. 


17—Markey muck. This deep, level, very poorly 
drained soil is in glacial outwash channels. it is subject 
to ponding. The landscape is characterized by 
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microhummocks a few inches to about 2 feet high. 
Individual areas range from about 40 to several hundred 
acres in size. 

Typically, the surface layer is black muck about 5 
inches thick. The next layer is very dark grayish brown 
peat about 3 inches thick. Below this is black muck 
about 20 inches thick. The substratum to a depth of 
about 60 inches is dark greenish gray sand. In some 
places the organic material is more than 25 percent fiber 
when rubbed. In other places it extends to a depth of 
more than 51 inches. In a few areas it is less than 16 
inches thick. 

Included with this soil in mapping are a few small 
areas of Arveson soils. These soils make up about 5 to 
10 percent of the unit. They have a loam surface layer. 
They occur as areas intermingled with areas of the 
Markey soil. 

Permeability is moderately rapid in the Markey soil, 
and runoff is ponded. Available water capacity is very 
high. A seasonal high water table is 1 foot above to 1 
foot below the surface. Organic matter content is very 
high. 

In most areas this soil is used for wetland wildlife 
habitat. It is best suited to this use. It generally is 
unsuited to cultivated crops, range, trees and shrubs, 
pasture, and hay because of the ponding and the 
seasonal high water table. The soil and the ponded 
water provide excellent winter cover for resident wildlife 
and feeding, breeding, and rearing areas for wetland 
wildlife. The main concerns in managing wildlife habitat 
are maintaining the natural water level and preventing 
siltation. 

This soil generally is unsuited to septic tank absorption 
fields and buildings because of the seasonal high water 
table and the ponding. Better sites generally are nearby. 

The land capability classification is Vllw. The 
productivity index for spring wheat is 0. 


19—Colvin silt loam, saline. This deep, level, poorly 
drained, highly calcareous, moderately saline soil is in 
drainageways, in shallow depressions, and on flats on 
glacial till plains and outwash plains. In some small areas 
the surface has a salt crust. Individual areas range from 
about 5 to 50 acres in size. 

Typically, the surface soil is very dark gray silt loam 
about 13 inches thick. It contains salt crystals. The 
subsoil is dark gray silty clay loam about 30 inches thick. 
It is mottled below a depth of about 31 inches. The 
substratum to a depth of about 60 inches is dark gray, 
mottled silty clay loam. In some places the soil contains 
more sand. In other places the substratum is fine sand 
or gravelly sand. 

Included with this soil in mapping are small areas of 
Divide, Harriet, Miranda, Parnell, and Ulen soils. These 
soils make up about 5 to 20 percent of the unit. The 
somewhat poorly drained, highly calcareous Divide and 
Ulen soils are on flats. Divide soils have gravelly coarse 
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sand at a depth of 20 to 40 inches, and Ulen soils are 
sandy throughout. Harriet soils have a dense, alkali 
subsoil. They occur as areas intermingled with areas of 
the Colvin soil. The moderately well drained Miranda 
soils are on slight rises. They have a dense, alkali 
subsoil. The very poorly drained Parnell soils are in 
depressions. They have a silty clay subsoil. 

Permeability is moderately slow in the Colvin soil, and 
runoff is very slow. Available water capacity is high. Salts 
reduce the amount of water available to plants. A 
seasonal high water table is at the surface to 2 feet 
below the surface. Organic matter content is high. Tilth is 
good. 

Most areas are used for cultivated crops, hay, or 
pasture. This soil is best suited to hay, pasture, range, or 
wildlife habitat. It is poorly suited to cultivated crops 
because of wetness and salinity. The hazard of soil 
blowing is moderate. The hazard of water erosion is 
slight. In undrained areas wetness delays or prevents 
tillage and seeding in some years. Fallowing should be 
avoided because it can result in salt accumulation in the 
surface layer. A system of conservation tillage that 
leaves crop residue on the surface helps to control soil 
blowing. 

The key native plants on this soil are western 
wheatgrass, alkali cordgrass, and slim sedge. Tall 
wheatgrass is a suitable hay or pasture plant. The high 
content of salts, the restricted amount of available water, 
compaction, trampling, and root shearing are limitations, 
especially if the range is grazed when the soil is wet. 
They can be overcome by maintaining adequate 
amounts of the key salt-tolerant plants and by deferring 
grazing when the soil is wet. Stock water ponds 
constructed in areas of this soil frequently contain salty 
water. 

This soil is suited to only a few of the most salt 
tolerant climatically adapted trees and shrubs grown as 
windbreaks and environmental plantings. Individual trees 
and. shrubs vary in height, density, and vigor, which are 
affected by the reduced amount of available water 
resulting from the salts in the soil. Reducing the 
evaporation rate at the surface improves seedling 
survival. When the bare soil surface dries, salt-laden 
water tends to move to the surface. Strips of an annual 
cover crop between the rows of trees and shrubs help to 
control soil blowing and protect the seedlings from 
abrasion. 

This soil is generally unsuited to septic tank absorption 
fields and buildings because of the seasonal high water 
table. Better sites generally are nearby. 

The land capability classification is llls. The 
productivity index for spring wheat is 0 to 40, depending 
on the degree of drainage. 


20—Colvin silt loam. This deep, level, very poorly 
drained, highly calcareous soil is in broad channels on 
glacial outwash plains and till plains. It is subject to 
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ponding. Individual areas range from about 10 to more 
than 100 acres in size. 

Typically, the surface layer is very dark gray silt loam 
about 7 inches thick. The subsoil is silty clay loam about 
35 inches thick. It is dark gray in the upper part and gray 
in the lower part. The substratum to a depth of about 60 
inches is dark olive gray, mottled clay loam. In some 
places the surface layer is silty clay loam. In other 
places the soil contains less silt and more sand or clay 
throughout. 

Included with this soil in mapping are small areas of 
Arveson, Marysland, and Parnell 5615. These soils make 
up about 5 to 20 percent of the unit. Arveson soils have 
a loam surface layer. They are in depressions. Marysland 
soils are gravelly coarse sand in the lower part of the 
substratum. They occur as areas intermingled with areas 
of the Colvin soil. Parnell soils have a silty clay subsoil. 
They are in depressions. 

Permeability is moderately slow in the Colvin soil, and 
runoff is ponded. Available water capacity is high. A 
seasonal high water table is 1 foot above the surface to 
1 foot below. Organic matter content is high. Tilth is 
good. 

Most areas are used for hay or pasture. This soil is 
well suited to these uses. If drained, it is suited to wheat, 
oats, barley, flax, grasses, and legumes. Locating 
suitable drainage outlets generally is difficult. As a result, 
few areas are drained. The wetness in undrained areas 
sometimes delays or prevents tillage and seeding. The 
hazard of soil blowing is moderate, and the hazard of 
water erosion is slight. A system of conservation tillage 
that leaves plant residue on the surface and windbreaks 
help to control soil blowing. The soil and the ponded 
water provide early season breeding sites and a good 
supply of invertebrate protein for wetland wildlife. The 
main concerns in managing wildlife habitat are 
maintaining the natural wetness and preventing siltation. 

The key range plants on this soil are slim sedge, 
wooly sedge, slough sedge, and rivergrass. Creeping 
foxtail and reed canarygrass are suitable hay and 
pasture plants. Compaction, trampling, and root shearing 
are hazards, especially if the range is grazed during wet 
periods. They can be overcome by deferring grazing 
when the soil is wet. 

If drained, this soil is suited to all of the climatically 
adapted trees and shrubs grown as windbreaks and 
environmental plantings. Undrained areas generally are 
unsuited to these uses. The wetness is a critical 
limitation affecting survival, growth, and vigor. The 
grasses and weeds growing on this soil are abundant 
and persistent. Eliminating this ground cover before the 
trees and shrubs are planted and controlling the 
regrowth of this cover improve the survival and growth 
rates of the seedlings. Strips of an annual cover crop 
between the rows of trees and shrubs help to control 
soil blowing and protect the seedlings from abrasion. 
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This soil is generally unsuited to septic tank absorption 
fields and buildings because of the seasonal high water 
table and the ponding. Better sites generally are nearby. 

The land capability classification is lllw. The 
productivity index for spring wheat is 0 to 60, depending 
on the degree of drainage. 


21D—Buse loam, 9 to 15 percent slopes. This deep, 
rolling, well drained soil is on knobs, knolls, and ridges 
on glacial till plains that are dissected by shallow 
drainageways. Individual areas range from about 10 to 
more than 100 acres in size. 

Typically, the surface layer is very dark gray loam 
about 7 inches thick. The subsoil is grayish brown loam 
about 11 inches thick. The substratum to a depth of 
about 60 inches is light olive brown clay loam. In some 
places the upper part of the subsoil has no lime. In other 
places the surface layer is lighter colored and is less 
than 7 inches thick. 

Included with this soil in mapping are small areas of 
Parnell and Svea soils. These soils make up about 5 to 
20 percent of the unit. Parnell soils are very poorly 
drained and are in depressions. They have a silty clay 
subsoil. Svea soils have a dark surface layer and a 
subsoil that is more than 16 inches thick. They are in 
swales. 

Permeability is moderately slow in the Buse soil, and 
runoff is rapid. Available water capacity is high. Organic 
matter content is moderately low. 

Most areas are used as range. Because of a severe 
hazard of water erosion and a moderate hazard of soil 
blowing, this soil generally is unsuited to wheat, oats, 
barley, and flax. It is best suited to range. The key range 
plants are little bluestem and needleandthread. Crested 
and intermediate wheatgrass, smooth bromegrass, and 
alfalfa are suitable hay and pasture plants. Soil blowing 
and water erosion can be controlled by maintaining an 
adequate cover of the key plants. Gullies can form along 
cattle trails. Cross fences that control the pattern of 
livestock traffic help to prevent gullying. 

This soil is generally unsuited to the climatically 
adapted trees and shrubs grown as windbreaks and 
environmental plantings. Trees and shrubs can be grown 
to enhance esthetic effects or to improve wildlife habitat 
if special treatment is applied, such as hand planting or 
scalp planting. 

This soil is suited to septic tank absorption fields and 
buildings. The moderately slow permeability is a 
limitation in septic tank absorption fields, but it can be 
overcome by enlarging the field. The shrink-swell 
potential is a limitation on building sites, but installing a 
surface and foundation drainage system and reinforcing 
foundations and basement walls help to prevent the 
structural damage caused by shrinking and swelling. The 
slope is a limitation on sites for buildings and septic tank 
absorption fields. It can be overcome by designing the 
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buildings and absorption fields so that they conform to 
the natural slope of the land. 

The land capability classification is Vle. The 
productivity index for spring wheat is 0. 


22B—Barnes-Svea loams, 1 to 6 percent slopes. 
These deep, nearly level and undulating soils are on 
glacial till plains. The well drained Barnes soil is on side 
slopes and summits. The moderately well drained Svea 
soil is on foot slopes. Individual areas range from about 
10 to more than 400 acres in size. They are about 45 to 
70 percent Barnes soil and 20 to 40 percent Svea soil. 
The two soils occur as areas so intricately mixed or so 
small that mapping them separately is not practical. 

Typically, the Barnes soil has a black loam surface 
layer about 8 inches thick. The subsoil is loam about 24 
inches thick. It is very dark brown in the upper part, dark 
grayish brown in the next part, and light yellowish brown 
and mottled in the lower part. The substratum to a depth 
of about 60 iriches is dark grayish brown, mottled clay 
loam. In some places a layer of accumulated clay is in 
the subsoil. In other places the surface layer is very dark 
brown. 

Typically, the Svea soil has a black loam surface layer 
about 7 inches thick. The subsoil is about 36 inches 
thick. It is black loam in the upper part and dark grayish 
brown, mottled clay loam in the lower part. The 
substratum to a depth of about 60 inches is olive brown, 
mottled clay loam. In some places the soil has a very 
dark brown surface layer and has a layer of accumulated 
clay in the subsoil. In other places it has less clay and 
more sand to a depth of about 30 inches. 

Included with these soils in mapping are small areas of 
Buse, Cresbard, Hamerly, Parnell, Renshaw, and Tonka 
soils. These included soils make up about 5 to 20 
percent of the unit. The well drained Buse soils are on 
knolls and shoulder slopes. They have a calcareous 
subsoil. The moderately well drained Cresbard soils are 
on foot slopes. They have a dense, alkali subsoil. The 
somewhat poorly drained, highly calcareous Hamerly 
soils are on flats below the Svea soil. The very poorly 
drained Parnell and poorly drained Tonka soils are in 
depressions. The somewhat excessively drained 
Renshaw soils are shallow to gravelly coarse sand. 
Renshaw soils occur as areas intermingled with areas of 
the Barnes and Svea soils. 

Permeability is moderately slow in the Barnes and 
Svea soils. Runoff is medium on the Barnes soil and 
slow on the Svea soil. Available water capacity is high in 
both soils. À seasonal high water table is at a depth of 4 
to 6 feet in the Svea soil. Organic matter content is high 
in both soils. Tilth is good. 

Most areas are used for cultivated crops. These soils 
are suited to wheat, oats, barley, flax, corn for silage, 
grasses, and legumes. The hazard of soil blowing is 
slight, and the hazard of water erosion is moderate. A 
system of conservation tillage that leaves crop residue 
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on the surface and stripcropping help to control water 
erosion. Conservation tillage also helps to provide food 
and cover for resident and migratory wildlife. 

The key range plants on these soils are western 
wheatgrass, green needlegrass, and big bluestem. 
Intermediate wheatgrass, smooth bromegrass, Russian 
wildrye, and alfalfa are suitable hay and pasture plants. 
No major hazards affect the use of these soils for range. 
Maintaining an adeguate cover of the key plants helps to 
protect the surface. 

The Barnes soil is suited to nearly all of the 
climatically adapted trees and shrubs grown as 
windbreaks and environmental plantings. The Svea soil 
is suited to all climatically adapted species. It has no 
critical limitations. Eliminating grasses and weeds before 
the trees and shrubs 'are planted and controlling the 
regrowth of this ground cover improve the survival and 
growth rates of the seedlings. 

These soils are suited to septic tank absorption fields 
and buildings. The moderately slow permeability is a 
limitation in septic tank absorption fields, but it can be 
overcome by enlarging the field. The seasonal high 
water table in the Svea soil also is a limitation, but it can 
be overcome by a mound system. The shrink-swell 
potential is a limitation on building sites, but installing a 
surface and foundation drainage system and reinforcing 
foundations and basement walls help to prevent the 
structural damage caused by shrinking and swelling. The 
drainage system also helps to prevent seepage into 
basements. 

The ìand capability classification is lle. The productivity 
index for spring wheat is 81. 


22C—Barnes-Buse loams, 6 to 9 percent slopes. 
These deep, gently rolling, well drained soils are on 
glacial till plains. The Barnes soil is on side slopes. The 
Buse soil is on knolis, ridges, and shoulder slopes. 
Individual areas range from about 10 to more than 500 
acres in size. They are about 50 to 70 percent Barnes 
soil and 25 to 35 percent Buse soil. The two soils occur 
as areas so intricately mixed or so small that mapping 
them separately is not practical. 

Typically, the Barnes soil has a black loam surface 
layer about 7 inches thick. The subsoil is dark grayish 
brown clay loam about 25 inches thick. The substratum 
to a depth of about 60 inches is dark grayish brown, 
mottled clay loam. In some places the dark color of the 
surface layer extends to a depth of more than 16 inches. 
In other places the soil has a layer of accumulated clay 
in the subsoil and has a very dark brown surface layer. 

Typically, the Buse soil has a very dark gray loam 
surface layer about 7 inches thick. The subsoil is grayish 
brown loam about 11 inches thick. The substratum to a 
depth of about 60 inches is light olive brown clay loam. 
In some places the surface layer is lighter colored and is 
less than 7 inches thick. In other places it is gravelly 
loam. 
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Included with these soils in mapping are small areas of 
Cresbard, Embden, Hamerly, Parnell, and Sioux soils. 
These included soils make up about 5 to 20 percent of 
the unit. The moderately well drained Cresbard soils are 
on foot slopes. They have a dense, alkali subsoil. The 
moderately well drained Embden soils are in swales. 
They are dark sandy loam to a depth of about 30 inches. 
The somewhat poorly drained, highly calcareous Hamerly 
soils are on flats and the rims of depressions. The very 
poorly drained Parnell soils are in depressions. The 
excessively drained Sioux soils are on knolis and ridges. 
They are shallow to very gravelly sand. Also included are 
some stony areas. 

Permeability is moderately slow in the Barnes and 
Buse soils, and runoff is rapid. Available water capacity 
is high. Organic matter content is high in the Barnes soil 
and moderately low in the Buse soil. Tilth is good in both 
soils. 

Most areas are used for cultivated crops. These soils 
are suited to wheat, oats, barley, flax, grasses, and 
legumes. The hazard of water erosion is severe on both 
soils, and the hazard of soil blowing is moderate on the 
Buse soil. A system of conservation tillage that leaves 
crop residue on the surface and stripcropping help to 
control soil blowing and water erosion. 

The key range plants on these soils are western 
wheatgrass, needleandthread, and little bluestem. 
Intermediate wheatgrass, smooth bromegrass, Russian 
wildrye, and alfalfa are suitable hay and pasture plants. 
Soil blowing and water erosion are hazards, especially if 
the range is overgrazed. They can be controlled by 
maintaining an adequate cover of the key plants. Gullies 
can form along cattle trails. Cross fences that control the 
pattern of livestock traffic help to prevent gullying. 

The Barnes soil is suited to nearly all of the 
climatically adapted trees and shrubs grown as 
windbreaks and environmental plantings. The Buse soil 
is suited to only the most drought tolerant species. 
Optimum growth, survival, and vigor are unlikely on this 
soil. Eliminating grasses and weeds before the trees and 
shrubs are planted and controlling the regrowth of this 
ground cover improve the survival and growth rates of 
the seedlings. On the Buse soil, strips of an annual 
cover crop between the rows help to control soil blowing 
and protect the seedlings from abrasion. 

These soils are suited to septic tank absorption fields 
and buildings. The moderately slow permeability is a 
limitation in septic tank absorption fields, but it can be 
overcome by enlarging the field. The shrink-swell 
potential is a limitation on building sites, but installing a 
surface and foundation drainage system and reinforcing 
foundations and basement walls help to prevent the 
structural damage caused by shrinking and swelling. 

The land capability classification of the Barnes soil is 
Ille, and that of the Buse soil is IVe. The productivity 
index of both soils for spring wheat is 52. 
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24B—Cresbard-Barnes loams, 1 to 6 percent 
siopes. These deep, nearly level and undulating soils 
are on glacial till plains. The moderately well drained, 
alkali Cresbard soil is on the lower side slopes and on 
foot slopes. The well drained Barnes soil is on side 
slopes. Individual areas range from 5 to about 200 acres 
in size. They are about 55 to 65 percent Cresbard soil 
and 15 to 25 percent Barnes soil. The two soils occur as 
areas so intricately mixed or so small that mapping them 
separately is not practical. 

Typically, the Cresbard soil has a black loam surface 
layer about 5 inches thick. The next layer is black clay 
loam about 5 inches thick. It has dark gray silt coatings. 
The upper part of the subsoil is black clay. The next part 
is very dark gray clay loam. The lower part to a depth of 
about 60 inches is very dark grayish brown clay loam. In 
some places the subsoil has strong columnar structure. 
In other places the surface layer is fine sandy loam. 

Typically, the Barnes soil has a black loam surface 
layer about 8 inches thick. The subsoil is loam about 24 
inches thick. The upper part is very dark brown, the next 
part is dark grayish brown, and the lower part is light 
yellowish brown and mottled. The substratum to a depth 
of about 60 inches is dark grayish browri, mottled clay 
loam. In some places the dark color of the surface layer 
extends to a depth of more than 16 inches. In other 
places a layer of accumulated clay is in the subsoil. 

Included with these soils in mapping are small areas of 
Buse, Hamerly, Miranda, and Parnell soils. These 
included soils make up about 10 to 30 percent of the 
unit. The well drained Buse soils are on knobs and 
knolls. They have a calcareous subsoil. The somewhat 
poorly drained, highly calcareous Hamerly soils are on 
flats. The alkali Miranda soils have a layer of 
accumulated salt within a depth of 16 inches. They are 
lower on the landscape than the Cresbard and Barnes 
soils. The very poorly drained Parnell soils are in 
depressions. 

Permeability is slow in the Cresbard soil and 
moderately slow in the Barnes soil. Runoff is medium on 
both soils. Available water capacity is high. Organic 
matter content is high in the Barnes soil and moderate in 
the Cresbard soil. Tilth is fair in both soils. The dense, 
alkali subsoil of the Cresbard soil restricts the depth to 
which roots. can penetrate. 

Most areas are used for cultivated crops or pasture. 
These soils are suited to wheat, oats, barley, flax, corn 
for silage, grasses, and legumes. The hazard of water 
erosion is moderate, and the hazard of soil blowing is 
slight. A system of conservation tillage that leaves crop 
residue on the surface and stripcropping help to control 
water erosion. Conservation tillage also helps to provide 
food and cover for resident and migratory wildlife. 
Growing alfalfa and managing crop residue increase the 
ìnfiltration rate, improve tilth, and increase the depth to 
which roots can penetrate in the dense, alkali subsoil of 
the Cresbard soil. 
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The key range plants on these soils are western 
wheatgrass and green needlegrass. Intermediate 
wheatgrass, smooth bromegrass, and alfalfa are suitable 
hay and pasture plants. Water erosion is a hazard, 
especially if the range is overgrazed. It can be controlled 
by maintaining an adeguate cover of the key plants. 
Gullies can form along cattle trails. Cross fences that 
control the pattern of livestock traffic help to prevent 
gullying. 

The Cresbard soil is suited to many of the climatically 
adapted trees and shrubs grown as windbreaks and 
environmental plantings. The Barnes soil is suited to 
nearly all climatically adapted species. Eliminating 
grasses and weeds before the trees and shrubs are 
planted and controlling the regrowth of this ground cover 
improve the survival and growth rates of the seedlings. 
Individual trees and shrubs on the Cresbard soil vary in 
height, density, and vigor, which are affected by the 
restricted root development in the subsoil and the 
reduced amount of available water resulting from the 
salts in the soil. 

These soils are suited to septic tank absorption fields 
and buildings. The Barnes soil is better suited than the 
Cresbard soil. The moderately slow or slow permeability 
is a limitation in septic tank absorption fields, but it can 
be overcome by enlarging the field. The shrink-swell 
potential is a limitation on building sites, but installing a 
surface and foundation drainage system and reinforcing 
foundations and basement walls help to prevent the 
structural damage caused by shrinking and swelling. 

The land capability classification of the Cresbard soil is 
Ille, and that of the Barnes soil is lle. The productivity 
index of both soils for spring wheat is 73. 


28D—Buse-Svea loams, 3 to 15 percent slopes. 
These deep soils are on glacial till plains. The well 
drained, gently rolling and rolling Buse soil is on knobs 
and shoulder siopes. The moderately well drained, 
undulating Svea soil is in swales. Individual areas range 
from about 30 to more than 400 acres in size. They are 
40 to 60 percent Buse soil and 35 to 50 percent Svea 
soil. The two soils occur as areas so intricately mixed or 
so small that mapping them separately is not practical. 

Typically, the Buse soil has a black loam surface layer 
about 7 inches thick. The subsoil is grayish brown clay 
loam about 17 inches thick. The substratum to a depth 
of about 60 inches is olive brown loam. In some places 
the surface layer is lighter colored and is less than 7 
inches thick. In other places it is gravelly loam. 

Typically, the Svea soil has a black loam surface layer 
about 7 inches thick. The subsoil is about 36 inches 
thick. It is black loam in the upper part and dark grayish 
brown, mottled clay loam in the lower part. The 
substratum to a depth of about 60 inches is olive brown, 
mottled clay loam. In some places the dark color of the 
surface layer extends to a depth of only 8 to 16 inches. 
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In other places a layer of accumulated clay is in the 
subsoil. 

Included with these soils in mapping are small areas of 
Cresbard, Hamerly, Parnell, Sioux, and Tonka soils. 
These included soils make up about 5 to 15 percent of 
the unit. Cresbard soils are on foot slopes. They have a 
dense, alkali subsoil. The somewhat poorly drained, 
highly calcareous Hamerly soils are on flats and on the 
rims of depressions. The very poorly drained Parnell and 
poorly drained Tonka soils are in the depressions. The 
excessively drained Sioux soils are on knobs. They are 
shallow to very gravelly sand. Also included are some 
stony and cobbly areas. 

Permeability is moderately slow in the Buse and Svea 
soils. Runoff is rapid on the Buse soil and slow on the 
Svea soil. Available water capacity is high in both soils. 
Å seasonal high water table is at a depth of 4 to 6 feet 
in the Svea soil. Organic matter content is high in the 
Svea soil and moderately low in the Buse soil. Tilth is 
good in both soils. 

Some areas are used for cultivated crops. These soils 
are poorly suited to wheat, oats, and barley, mainly 
because of the slope. They are suited to grasses and 
legumes. The hazard of water erosion is severe on both 
soils, and the hazard of soil blowing is moderate on the 
Buse soil. Å system of conservation tillage that leaves 
crop residue on the surface and windbreaks help to 
control erosion and soil blowing. 

Most areas are used as range. These soils are well 
suited to this use. The key range plants are little 
bluestem, needlegrass, western wheatgrass, and green 
needlegrass. Intermediate wheatgrass, smooth 
bromegrass, Russian wildrye, and alfalfa are suitable hay 
and pasture plants. Soil blowing and water erosion are 
hazards, especially if the range is overgrazed. They can 
be controlled by maintaining an adequate cover of the 
key plants. Gullies can form along cattle trails. Cross 
fences that control the pattern of livestock traffic help to 
prevent gullying. 

The Buse soil is suited to only the most drought 
tolerant climatically adapted trees and shrubs grown as 
windbreaks and environmental plantings. Optimum 
growth, survival, and vigor are unlikely on this soil. The 
Svea soil is suited to all climatically adapted species. It 
has no critical limitations. Eliminating grasses and weeds 
before the trees and shrubs are planted and controlling 
the regrowth of this ground cover improve the survival 
and growth rates of the seedlings. On the Buse soil, 
strips of an annual cover crop between the rows help to 
control soil blowing and protect the seedlings from 
abrasion. 

These soils are suited to septic tank absorption fields 
and buildings. The moderately slow permeability is a 
limitation in septic tank absorption fields, but it can be 
overcome by enlarging the field. The seasonal high 
water table in the Svea soil also is a limitation. It can be 
overcome by a mound system. The shrink-swell potential 
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is a limitation on building sites, but installing a surface 
and foundation drainage system and reinforcing 
foundations and basement walls help to prevent the 
structural damage caused by shrinking and swelling. The 
drainage system also helps to prevent seepage into 
basements. If the steeper areas are used as building 
sites or septic tank absorption fields, the slope is a 
limitation. It can be overcome: however, by designing the 
buildings and absorption fields so that they conform to 
the natural slope of the land. 

The land capability classification of the Buse soil is 
IVe, and that of the Svea soil is lle. The productivity 
index of both soils for spring wheat is 58. 


29E—Barnes-Buse-Parnell complex, 0 to 35 
percent slopes. These deep soils are on glacial till 
plains and moraines. The well drained, gently sioping to 
hilly Barnes soil is on side slopes. The well drained, 
gently rolling to steep Buse soil is on shoulder slopes, 
ridges, Knobs, and knolls. The very poorly drained, level 
Parnell soil is in depressions. It is subject to ponding. 
Stones and boulders are on some of the hilly and steep 
shoulder slopes and convex side slopes and on the rims 
of some depressions. Individual areas range from about 
20 to more than 1,000 acres in size. They are about 40 
to 55 percent Barnes soil, 20 to 40 percent Buse soil, 
and 10 to 30 percent Parnell soil. The three soils occur 
as areas so intricately mixed or so small that mapping 
them separately is not practical. 

Typically, the Barnes soil has a black loam surface 
layer about 6 inches thick. The subsoil is loam about 25 
inches thick. It is very dark grayish brown in the upper 
part, brown in the next part, and light olive brown in the 
lower part. The substratum to a depth of about 60 inches 
is light olive brown, mottled loam. In some areas the 
subsoil has a layer of accumulated clay. 

Typically, the Buse soil has a black loam surface layer 
about 7 inches thick. The subsoil is grayish brown clay 
loam about 14 inches thick. The substratum to a depth 
of about 60 inches is light brownish gray clay loam. In 
some areas the surface layer is lighter colored and is 
less than 7 inches thick. 

Typically, the Parnell soil has a black silty clay loam 
surface layer about 6 inches thick. The subsoil is about 
25 inches thick. It is black silty clay loam in the upper 
part and very dark gray clay in the lower part. The 
substratum to a depth of about 60 inches is olive gray 
silty clay. In some places the soil has a subsurface layer. 
In other places it is calcareous within a depth of 10 
inches. 

Included with these soils in mapping are small areas of 
Colvin, Hamerly, Sioux, and Svea soils. These included 
soils make up about 5 to 10 percent of the unit. The very 
poorly drained Colvin soils are in the shallow parts of 
depressions and in drainageways. The somewhat poorly 
drained Hamerly soils are on flats, generally surrounding 
depressions. Colvin and Hamerly soils are highly 


Soil Survey 


calcareous. The excessively drained Sioux soils are on 
knobs and ridgetops. They are shallow to very gravelly 
sand. The moderately well drained Svea soils are on foot 
slopes. They are dark to a depth of more than 16 inches. 
Also included are some areas of the saline Colvin soils. 

Permeability is moderately slow in the Barnes and - 
Buse soils and slow in the Parnell soil. Runoff is rapid on 
the Barnes and Buse soils and ponded on the Parnell 
soil. Available water capacity is high in all three soils. A 
seasonal water table is 2 feet above to 2 feet below the 
surface of the Parnell soil. Organic matter content is high 
in the Barnes and Parnell soils and moderately low in the 
Buse soil. 

in most areas these soils are used for range or wildlife 
habitat. They are best suited to these uses. They are 
generally unsuited to wheat, oats, and barley, mainly 
because of the slope. The hazard of water erosion is 
severe on the Barnes and Buse soils, and the hazard of 
soil blowing is moderate on the Buse soil. 

The key native plants on these soils are western 
wheatgrass, green needlegrass, little bluestem, and 
needleandthread on the Barnes and Buse soils and 
slough sedge and rivergrass on the Parnell soil. 
Intermediate wheatgrass, smooth bromegrass, and 
alfalfa are suitable hay and pasture plants on the Barnes 
and Buse soils. Reed canarygrass is suited to the Parnell 
soil. This soil ìs subject to trampling, compaction, and 
root shearing if grazed when wet. Soil blowing and water 
erosion are hazards, especially if the range is 
overgrazed. Reestablishing vegetation is difficult in 
denuded areas: The slope limits the use of machinery. 
Maintaining an adeguate cover of the key plants helps to 
control soil blowing and water erosion and prevent 
denuding. 

The Parnell soil and the ponded water provide 
excellent winter cover for resident wildlife and feeding, 
breeding, and rearing areas for wetland wildlife. The 
main concerns ín managing wildlife habitat are 
maintaining the natural water level and preventing 
siltation. — . 

The gently sloping to rolling areas of the Barnes soil 
are suited to nearly all of the climatically adapted trees 
and shrubs grown as windbreaks and environmental 
plantings. The gently rolling areas of the Buse soil are 
suited only to the most drought tolerant species. The 
more sloping areas are generally unsuited. If the Parnell 
soil is drained, it is suited to all climatically adapted 
species. Eliminating grasses and weeds before the trees 
and shrubs are planted and controlling the regrowth of 
this ground cover improve the survival and growth rates 
of the seedlings. On the Buse soil, strips of an annual 
cover crop between the rows of trees and shrubs help to 
control soil blowing and protect the seedlings from 
abrasion. 

The Barnes and Buse soils are suited to septic tank 
absorption fields and buildings. The moderately slow 
permeability is a limitation in septic tank absorption 
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fields, but it can be overcome by enlarging the field. The 
shrink-swell potential is a limitation on building sites, but 
installing a surface and foundation drainage system and 
reinforcing foundations and basement walls help to 
prevent the structural damage caused by shrinking and 
swelling. If the steeper areas are used as building sites 
or septic tank absorption fields, the slope is a limitation. 
It can be overcome, however, by designing the buildings 
and absorption fields so that they conform to the natural 
slope of the land. 

The Parnell soil generally is unsuited to septic tank 
absorption fields and buildings because of the seasonal 
high water table, the ponding, and the slow permeability. 
The Barnes and Buse soils are better sites for these 
uses. 

The land capability classification of the Barnes and 
Buse soils is Vle, and that of the Parnell soil is lllw. The 
productivity index of all three soils for spring wheat is 0. 


32—Overly silt loam, 0 to 3 percent slopes. This 
deep, level and nearly level, moderately well drained soil 
is on glacial lake plains. Individual areas range from 
about 10 to more than 75 acres in size. 

Typically, the surface soil is black silt-loam about 15 
inches thick. The subsoil is about 35 inches thick. In 
sequence downward, it is very dark brown silt loam, very 
dark grayish brown silty clay loam, dark grayish brown 
silty clay loam, and dark yellowish brown silty clay loam. 
The substratum to a depth of about 60 inches is olive 
brown, mottled silty clay loam. In some areas the soil 
has a layer of accumulated clay in the subsoil. 

Included with this soil in mapping are small areas of 
Barnes, Hamerly, and Nutley soils. These soils make up 
about 5 to 20 percent of the unit. Barnes soils have a 
loam surface layer and subsoil. They occur as areas 
intermingled with areas of the Overly soil. The somewhat 
poorly drained, highly calcareous Hamerly soils are on 
the rims around depressions. Nutley soils are silty clay 
throughout. They occur as areas intermingled with the 
areas of Overly soil. 

Permeability is moderately slow in the Overly soil, and 
runoff is slow. Available water capacity and organic 
matter content are high. A seasonal high water table is 
at a depth of 4 to 6 feet. Tilth is good. 

Most areas are used for cultivated crops. This soil is 
suited to wheat, oats, barley, flax, corn for silage, 
grasses, and legumes. The hazards of soil blowing and 
water erosion are slight. A system of conservation tillage 
that leaves crop residue on the surface helps to prevent 
excessive soil loss. It also helps to provide food and 
cover for resident and migratory wildlife. 

The key range plant on this soil is western 
wheatgrass. Intermediate wheatgrass, smooth 
bromegrass, and alfalfa are suitable hay and pasture 
plants. No major hazards affect the use of this soil for 
range. Maintaining an adequate cover of the key plants 
helps to protect the surface. 


27 


This soil is suited to all of the climatically adapted 
trees and shrubs grown as windbreaks and 
environmental plantings. It has no critical limitations. 
Eliminating the grasses and weeds before the trees and 
shrubs are planted and controlling the regrowth of this 
ground cover improve the survival and growth rates of 
the seedlings. 

This soil is suited to septic tank absorption fields and 
buildings. The moderately slow permeability is a 
limitation in septic tank absorption fields, but it can be 
overcome by enlarging the field. The seasonal high 
water table also is a limitation, but it can be overcome by 
a mound system. The shrink-swell potential is a limitation 
on building sites, but installing a surface and foundation 
drainage system and reinforcing foundations and 
basement walls help to prevent the structural damage 
caused by shrinking and swelling. The drainage system 
also helps to prevent seepage into basements. 

The land capability classification is Ilc. The productivity 
index for spring wheat is 98. 


35B—Towner-Embden, loamy substratum complex, 
1 to 6 percent slopes. These deep, nearly level and 
undulating, moderately well drained soils are on glacial 
till plains and outwash plains mantled with eolian 
material. The Towner soil is on flats and slight rises. The 
Embden soil is in swales. Individual areas range from 5 
to more than 400 acres in size. They are about 35 to 60 
percent Towner soil and 25 to 60 percent Embden soil. 
The two soils occur as areas so intricately mixed or so 
small that mapping them separately is not practical. 

Typically, the Towner soil has a black loamy fine sand 
surface soil about 18 inches thick. The subsoil is very 
dark grayish brown loamy sand about 15 inches thick. 
The upper part of the substratum is dark grayish brown, 
mottled clay loam. The lower part to a depth of about 60 
inches is grayish brown, mottled loam. In some places 
the sandy upper part of the soil is more than 40 inches 
thick. In other places the soil is dark to a depth of only 8 
to 16 inches. 

Typically, the Embden soil has a black fine sandy loam 
surface soil about 22 inches thick. The subsoil is dark 
grayish brown fine sandy loam about 30 inches thick. 
The substratum to a depth of about 60 inches is grayish 
brown loam. in some places the surface soil and subsoil 
are sandy loam. In other places the substratum is loam 
or clay loam within a depth of 40 inches. 

Included with these soils in mapping are small areas of 
Arveson, Arvilla, Barnes, Maddock, and Tonka soils. 
These included soils make up about 5 to 15 percent of 
the unit. Arveson soils are highly calcareous and are in 
shallow depressions. Arvilla soils have a coarse sand 
substratum. They occur as areas intermingled with areas 
of the Towner and Embden soils. Barnes soils have a 
loam surface layer and subsoil. They are slightly higher 
on the landscape than the Towner and Embden soils. 
Maddock soils have a fine sand substratum. They occur 
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Figure 8.—An area of Towner-Embden, loamy substratum complex, 1 to 6 percent slopes, used for smooth bromegrass and alfalfa hay. 


as areas intermingled with areas of the Towner and 
Embden soils. The poorly drained Tonka soils are in 
depressions. They have a loam surface layer. 

Permeability is rapid in the upper part of the Towner 
soil and moderately slow in the lower part. It is 
moderately rapid in the Embden soil. Runotf is slow on 
both soils. Available water capacity is moderate. A 
seasonal high water table is at a depth of 3 to 6 feet in 
the Towner soil and 4 to 6 feet in the Embden soil. 
Organic matter content is moderate in the Towner soil 
and high in the Embden soil. Tilth is good in both soils. 

Most areas are used for pasture or range (fig. 8). 
Some are used for cultivated crops. These soils are 
suited to wheat, oats, barley, flax, grasses, and legumes. 
The hazard of soil blowing is severe, and the hazard of 
water erosion is slight. A system of conservation tillage 
that leaves crop residue on the surface, windbreaks, and 
stripcropping help to control soil blowing. Conservation 
tillage also helps to provide food and cover for resident 
and migratory wildlife. 

The key range plants on these soils are prairie 
sandreed and needleandthread. Alfalfa, smooth 
bromegrass, and crested wheatgrass are suitable hay 


and pasture plants. Soil blowing and the moderate 
available water capacity are problems, especially if the 
range is overgrazed. Reestablishing vegetation is difficult 
in denuded areas. Maintaining an adeguate cover of the 
key plants helps to control soil blowing and prevents 
denuding. 

The Towner soil is suited to many of the climatically 
adapted trees and shrubs grown as windbreaks and 
environmental plantings. The Embden soil is suited to all 
climatically adapted species. It has no critical limitations. 
On the Towner soil, which is somewhat droughty, the 
trees and shrubs are commonly affected by moisture 
stress. Supplemental watering helps to ensure the 
survival of seedlings. Little benefit is derived from 
fallowing the season prior to planting because of the 
limited available water capacity. Eliminating grasses and 
weeds before the trees and shrubs are planted and 
controlling the regrowth of this ground cover improve the 
survival and growth rates of the seedlings. Strips of an 
annual cover crop between the rows of trees and shrubs 
help to control soil blowing and protect the seedlings 
from abrasion. 
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These soils are suited to septic tank absorption fields 
and buildings. The moderately slow permeability of the 
Towner soil is a limitation in septic tank absorption fields, 
but it can be overcome by enlarging the field. The 
seasonal high water table in both soils also is a 
limitation, but it can be overcome by a mound system. 
The shrink-swell potential of the Towner soil is a 
limitation on building sites, but installing a surface and 
foundation drainage system and reinforcing foundations 
and basement walls help to prevent the structural 
damage caused by shrinking and swelling. The drainage 
system also helps to prevent seepage into basements. 
The sides of shallow excavations, such as those for 
basements, tend to cave in unless they are shored. 

The land capability classification of the Towner soil is 
IVe, and that of the Embden soil is llle. The productivity 
index of both soils for spring wheat is 57. 


35C—Towner-Barnes complex, 6 to 9 percent 
slopes. These deep, moderately sloping soils are on 
glacial till plains mantled with eolian material. The 
moderately well drained Towner soil is on foot slopes. 
The well drained Barnes soil is on side slopes. Individual 
areas range from about 10 to more than 300 acres in 
size. They are about 45 to 60 percent Towner soil and 
20 to 50 percent Barnes soil. The two soils occur as 
areas so intricately mixed or so small that mapping them 
separately is not practical. 

Typically, the Towner soil has a black loamy fine sand 
surface soil about 19 inches thick. The subsoil is dark 
brown loamy sand about 12 inches thick. The substratum 
to a depth of about 60 inches is dark grayish brown, 
mottled clay loam. In some places the surface layer is 
loamy sand. In other places the soil is dark to a depth of 
only 8 to 16 inches. 

Typically, the Barnes soil has a black sandy loam 
surface layer about 8 inches thick. The subsoil is loam 
about 21 inches thick. It is dark yellowish brown in the 
upper part and yellowish brown in the lower part. The 
substratum to a depth of about 60 inches is yellowish 
brown loam. In some places the surface layer is loam or 
gravelly loam. In other places the subsoil is calcareous. 

Included with these soils in mapping are small areas of 
Arveson, Embden, Maddock, Svea, and Tonka soils. 
These included soils make up about 5 to 15 percent of 
the unit. The poorly drained, highly calcareous Arveson 
soils have a fine sand substratum. They are in 
depressions. The moderately well drained Embden soils 
are sandy loam to a depth of about 30 inches. They are 
in swales. Maddock soils are sandy throughout. They 
occur as areas intermingled with areas of Towner and 
Barnes soils. The moderately well drained Svea soils are 
in swales. They have a loam surface layer and are dark 
to a depth of more than 16 inches. The poorly drained 
Tonka soils are in depressions. They have a loam 
surface layer. 
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Permeability is rapid in the upper part of the Towner 
soil and moderately slow in the lower part. It is 
moderately siow in the Barnes soil. Runoff is medium on 
both soils. Available water capacity is moderate in the 
Towner soil and high in the Barnes soil. A seasonal high 
water table is at a depth of 3 to 6 feet in the Towner 
soil. Organic matter content is moderately low in the 
Towner soil and high in the Barnes soil. Tilth is good in 
both soils. 

In most areas these soils are used for pasture or 
range. They are best suited to these uses. Some areas 
are used for cultivated crops. Because the hazard of soil 
blowing is severe and the hazard of water erosion is 
moderate, the soils are poorly suited to wheat, oats, 
barley, and flax. A system of conservation tillage that 
leaves crop residue on the surface, stripcropping, and 
windbreaks help to prevent excessive soil loss. 
Conservation tiliage also helps to provide food and cover 
for resident and migratory wildlife. 

The key range plants on these soils are prairie 
sandreed, needleandthread, western wheatgrass, and 
green needlegrass. Alfalfa, crested and intermediate 
wheatgrass, and smooth bromegrass are suitable hay 
and pasture plants. Soil blowing and water erosion are 
hazards, especially if the range is overgrazed. 
Maintaining an adeguate cover of the key plants helps to 
prevent excessive soil loss. Gullies can form along cattle 
trails. Cross fences that control the pattern of livestock 
traffic help to prevent gullying. 

The Towner soil is suited to many of the climatically 
adapted trees and shrubs grown as windbreaks and 
environmental plantings. The Barnes soil is suited to 
nearly all of the climatically adapted species. On the 
Towner soil, which is droughty, the trees and shrubs are 
commonly affected by moisture stress. Supplemental 
watering helps to ensure the survival of seedlings. Little 
benefit is derived from fallowing the season prior to 
planting because of the moderate available water 
capacity. Eliminating grasses and weeds before the trees 
and shrubs are planted and controlling the regrowth of 
this ground cover improve the survival and growth rates 
of the seedlings. Strips of an annual cover crop between 
the rows of trees and shrubs help to control soil blowing 
and protect the seedlings from abrasion. 

These soils are suited to septic tank absorption fields 
and buildings. The moderately slow permeability is a 
limitation in septic tank absorption fields, but it can be 
overcome by enlarging the field. The seasonal high 
water table in the Towner soil also is a limitation, but it 
can be overcome by a mound system. The shrink-swell 
potential is a limitation on building sites, but installing a 
surface and foundation drainage system and reinforcing 
foundations and basement walls help to prevent the 
structural damage caused by shrinking and swelling. The 
drainage system also helps to prevent seepage into 
basements in the Towner soil. The sides of shallow 
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excavations in the Towner soil, such as those for 
basements, tend to cave in unless they are shored. 

The land capability classification of the Towner soil is 
IVe, and that of the Barnes soil is Ille. The productivity 
index of both soils for spring wheat is 46. 


36B—Flaxton fine sandy loam, 1 to 6 percent 
slopes. This deep, nearly level and undulating, well 
drained soil is on glacial till plains mantled with eolian 
material. Individual areas range from 15 to more than 
1,500 acres in size. 

Typically, the surface layer is black fine sandy loam 
about 6 inches thick. The subsoil is about 40 inches 
thick. It is very dark grayish brown fine sandy loam in the 
upper part, very dark grayish brown sandy clay loam in 
the next part, and brown clay loam in the lower part. The 
substratum to a depth of about 60 inches is olive brown, 
mottled loam. In some places the dark color of the 
surface layer extends to a depth of only 8 to 16 inches. 
In other places the surface layer and subsoil contain 
more sand. 

Included with this soil in mapping are small areas of 
Miranda, Tonka, Williams, and Zahl soils. These soils 
make up about 5 to 25 percent of the unit. The 
moderately well drained Miranda soils are in 
drainageways. They have a dense, alkali subsoil and 
have salts within a depth of 16 inches. The poorly 
drained Tonka soils are in depressions. They have a 
loam surface layer. Williams soils are loam or clay loam 
in the upper part of the subsoil. They are slightly higher 
on the landscape than the Flaxton soil. Zahl soils are on 
knolls. They have a loam surface layer and a calcareous 
subsoil. 

Permeability is moderately rapid in the upper part of 
the Flaxton soil and moderately slow in the lower part. 
Runoff is slow. Available water capacity and organic 
matter content are high. Tilth is good. 

Most areas are used for cultivated crops. This soil is 
suited to wheat, oats, barley, flax, grasses, and legumes. 
The hazard of soil blowing is severe, and the hazard of 
water erosion is slight. A system of conservation tillage 
that leaves crop residue on the surface, windbreaks, and 
stripcropping help to control soil blowing. Conservation 
tillage also helps to provide food and cover for resident 
and migratory wildlife. 

The key range plants on this soil are needleandthread 
and prairie sandreed. Crested wheatgrass, intermediate 
wheatgrass, pubescent wheatgrass, smooth bromegrass, 
and alfalfa are suitable hay and pasture plants. Soil 
blowing is a hazard, especially if the range is overgrazed. 
Reestablishing vegetation is difficult in denuded areas. 
Maintaining an adeguate cover of the key plants helps to 
control soil blowing and prevent denuding. 

This soil is suited to many of the climatically adapted 
trees and shrubs grown as windbreaks and 
environmental plantings. Eliminating grasses and weeds 
before the trees and shrubs are planted and controlling 
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the regrowth of this ground cover improve the survival 
and growth rates of the seedlings. Strips of an annual 
cover crop between the rows of trees and shrubs help to 
control soil blowing and protect the seedlings from 
abrasion. 

This soil is suited to septic tank absorption fields and 
buildings. The moderately slow permeability is a 
limitation in septic tank absorption fields, but it can be 
overcome by enlarging the field. The shrink-swell 
potential is a limitation on building sites, but installing a 
surface and foundation drainage system and reinforcing 
foundations and basement walls help to prevent the 
structural damage caused by shrinking and swelling. The 
sides of shallow excavations, such as those for 
basements, tend to cave in unless they are shored. 

The land capability classification is llle. The 
productivity index for spring wheat is 69. 


37—Divide loam, 0 to 3 percent slopes. This deep, 
level and nearly level, somewhat poorly drained, highly 
calcareous soil is on flats and along drainageways on 
glacial outwash plains. It is underlain by gravelly coarse 
sand at a depth of about 26 inches. Individual areas 
range from about 5 to more than 150 acres in size. 

Typically, the surface layer is very dark gray loam 
about 7 inches thick. The subsoil is dark gray loam about 
19 inches thick. The substratum to a depth of about 60 
inches is gravelly coarse sand. It is light olive brown in 
the upper part and olive brown in the lower part. In some 
places the surface layer is silt loam or sandy loam. In 
other places the depth to gravelly coarse sand is less 
than 20 or more than 40 inches. 

Included with this soil in mapping are small areas of 
Arveson, Fordville, Hamerly, Renshaw, and Ulen soils. 
These soils make up about 5 to 30 percent of the unit. 
The very poorly drained Arveson soils have a fine sand 
substratum. They are in depressions and drainageways. 
Fordville and Renshaw soils are better drained than the 
Divide soil and are not highly calcareous. They are on 
rises. Hamerly soils are loam or clay loam throughout, 
and Ulen soils are sandy throughout. Both of these soils 
occur in areas intermingled with areas of the Divide soil. 

Permeability is moderate in the upper part of the 
Divide soil and rapid in the lower part. Runoff is slow. 
Available water capacity is moderate. A seasonal high 
water table is at a depth of 2.5 to 5.0 feet. Organic 
matter content is high. Tilth is good. 

Most areas are used for cultivated crops. This soil is 
suited to wheat, oats, barley, flax, grasses, and legumes. 
The hazard of soil blowing is moderate, and the hazard 
of water erosion ìs slight. A system of conservation 
tillage that leaves crop residue on the surface and 
wìndbreaks help to control soil blowing. Conservation 
tillage also helps to provide food and cover for resident 
and migratory wildlife. Wetness delays tillage and 
seeding in some years. 
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The key range plants on this soil are big bluestem and 
switchgrass. Crested wheatgrass, intermediate 
wheatgrass, pubescent wheatgrass, smooth bromegrass, 
and alfalfa are suitable hay and pasture plants. No major 
hazards affect the use of this soil for range. Maintaining 
an adequate cover of the key plants helps to protect the 
surface. 

This soil is suited to all of the climatically adapted 
trees and shrubs grown as windbreaks and 
environmental plantings. No critical limitations affect the 
trees and shrubs. Eliminating grasses and weeds before 
the trees and shrubs are planted and controlling the 
regrowth of this ground cover improve the survival and 
growth rates of the seedlings. Strips of an annual cover 
crop between the rows of trees and shrubs help to 
control soil blowing and protect the seedlings from 
abrasion. 

This soil is poorly suited to septic tank absorption 
fields because it has a seasonal high water table. It is 
suited to buildings, but the wetness is a limitation on 
sites for buildings with basements. In this survey area, 
Divide soils generally are not used as building sites or 
absorption fields. Better sites generally are nearby. 

The land capability classification is llls. The 
productivity index for spring wheat is 64. 


38D—Flaxton-Zahl complex, 6 to 12 percent 
slopes. These deep, well drained soils are on till plains, 
some of which are mantled with eolian material. The 
gently rolling Flaxton soil is on side slopes, and the 
gently rolling and rolling Zahl soil is on ridges and knolls. 
Individual areas range from about 30 to more than 150 
acres in size. They are about 50 to 75 percent Flaxton 
soil and 20 to 40 percent Zahl soil. The two soils occur 
as areas so intricately mixed or so small that mapping 
them separately is not practical. 

Typically, the Flaxton soil has a black fine sandy loam 
surface layer about 6 inches thick. The subsoil is about 
40 inches thick. It is very dark grayish brown fine sandy 
loam in the upper part, very dark grayish brown sandy 
clay loam in the next part, and brown clay loam in the 
lower part. The substratum to a depth of about 60 inches 
is olive brown, mottled loam. 

Typically, the Zahl soil has a very dark brown loam 
surface layer about 8 inches thick. The subsoil is olive 
brown loam about 10 inches thick. The substratum to a 
depth of about 60 inches is light olive brown clay loam. 
In some places the surface layer is fine sandy loam or 
sandy loam. In other places a layer of accumulated clay 
is in the subsoil. 

Included with these soils in mapping are small areas of 
Embden, Noonan, and Parnell soils. These included soils 
make up about 5 to 10 percent of the unit. Embden soils 
are sandy loam to a depth of about 30 inches. Noonan 
soils have a loam surface layer and a dense, alkali 
subsoil. Embden and Noonan soils are lower on the 
landscape than the Flasher and Zahl soils. The very 
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poorly drained Parnell soils are in depressions. They 
have a silty clay loam surface layer. 

Permeability is moderately rapid in the upper part of 
the Flaxton soil and moderately slow in the lower part. It 
is moderately slow in the Zahl soil. Runoff is medium on 
the Flaxton soil and rapid on the Zahl soil. Available 
water capacity is high in both soils. Organic matter 
content is moderate. Tilth is good. 

In most areas these soils are used for range or hay. 
They are best suited to these uses. Some areas are 
used for cultivated crops. The soils are poorly suited to 
wheat, oats, and barley. The hazard of soil blowing is 
severe, and the hazard 'of water erosion is moderate. A 
system of conservation tillage that leaves crop residue 
on the surface, windbreaks, and stripcropping help to: 
prevent excessive soil loss. Conservation tillage also 
helps to provide food and cover for resident and 
migratory wildlife. 

The key range plants on these soils are prairie 
sandreed, needleandthread, and little bluestem. Alfalfa, 
crested wheatgrass, intermediate wheatgrass, and 
smooth bromegrass are suitable hay and pasture plants. 
Soil blowing and water erosion are hazards, especially if 
the range is overgrazed. They can be controlled by 
maintaining an adequate cover of the key plants. Gullies 
can form along cattle trails. Cross fences that control the 
pattern of livestock traffic help to prevent gullying. 

The Flaxton soil is suited to many of the climatically 
adapted trees and shrubs grown as windbreaks and 
environmental plantings. The gently rolling areas of the 
Zahl soil are suited to only the most drought tolerant 
species, and the more sloping areas are generally 
unsuited to any species. Optimum growth, survival, and 
vigor are unlikely on this soil. Eliminating grasses and 
weeds before the trees and shrubs are planted and 
controlling the regrowth of this ground cover improve the 
survival and growth rates of the seedlings. Strips of an 
annual cover crop between the rows help to control soil 
blowing and protect the seedlings from abrasion. 

These soils are suited to septic tank absorption fields 
and buildings. The moderately slow permeability is a 
limitation in septic tank absorption fields, but it can be 
overcome by enlarging the field. The shrink-swell 
potential is a limitation on building sites, but installing a 
surface and foundation drainage system and reinforcing 
foundations and basement walls help to prevent the 
structural damage caused by shrinking and swelling. If 
the steeper areas are used as building sites or 
absorption fields, the slope is a limitation. It can be 
overcome, however, by designing the buildings and 
absorption fields so that they conform to the natural 
slope of the land. In areas of the Flaxton soil, the sides 
of shallow excavations, such as those for basements, 
tend to cave in unless they are shored. 

The land capability classification of the Flaxton soil is 
IVe, and that of the Zahl soil is Vle. The productivity 
index of both soils for spring wheat is 42. 
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39—Embden fine sandy loam, 1 to 3 percent 
slopes. This deep, nearly level, moderately well drained 
soil is on glacial outwash plains. Individual areas range 
from 5 to more than 100 acres in size. 

Typically, the surface soil is black fine sandy loam 
about 11 inches thick. The subsoil is about 42 inches 
thick. It is black fine sandy loam in the upper part, very 
dark grayish brown, mottled fine sandy loam in the next 
part, and brown, mottled loamy fine sand in the lower 
part. The substratum to a depth of about 60 inches is 
brown fine sand. In some areas the surface layer is loam 
or sandy loam. 

Included with this soil in mapping are small areas of 
Arveson, Arvilla, Fordville, Maddock, and Towner soils. 
These soils make up about 5 to 30 percent of the unit. 
The poorly drained, highly calcareous Arveson soils are 
in depressions. The somewhat excessively drained 
Arvilla and well drained Maddock soils are on rises. 
Arvilla soils have a coarse sand substratum. Maddock 
soils have a loamy fine sand surface layer and subsoil. 
Fordville soils are loam in the surface layer and in the 
upper part of the subsoil. They occur as areas 
intermingled with areas of the Embden soil. Towner soils 
have a clay loam and loam substratum. They are higher 
on the landscape than the Embden soil. 

Permeability is moderately rapid in the Embden soil, 
and runoff is slow. Available water capacity is moderate. 
A seasonal high water table is at a depth of 4 to 6 feet. 
Organic matter content is high. Tilth is good. 

Most areas are used for cultivated crops or hay. This 
soil is suited to wheat, oats, barley, flax, grasses, and 
legumes. The hazard of soil blowing is severe, and the 
hazard of water erosion is slight. A system of 
conservation tillage that leaves crop residue on the 
surface, windbreaks, and stripcropping help to control 
soil blowing. Conservation tillage also helps to provide 
food and cover for resident and migratory wildlife. 
Leaving tall stubble on the surface helps to trap snow 
and thus increases the supply of soil moisture. 

The key range plants on this soil are prairie sandreed 
and needleandthread. Wheatgrasses, smooth 
bromegrass, and alfalfa are suitable hay and pasture 
plants. Soil blowing and the moderate available water 
capacity are problems, especially if the range is 
overgrazed. Reestablishing vegetation is difficult in 
denuded areas. Maintaining an adeguate cover of the 
key plants helps to control soil blowing and prevent 
denuding. 

This soil is suited to all of the climatically adapted 
trees and shrubs grown as windbreaks and 
environmenta! plantings. No critical limitations affect the 
trees and shrubs. Eliminating grasses and weeds before 
the trees and shrubs are planted and controlling the 
regrowth of this ground cover improve the survival and 
growth rates of the seedlings. Strips of an annual cover 
crop between the rows of trees and shrubs help to 
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control! soil blowing and protect the seedlings from 
abrasion. 

This soil is suited to septic tank absorption fields and 
buildings. The seasonal high water table is a limitation in 
septic tank absorption fields, but it can be overcome by 
a mound system. A surface and foundation drainage 
system helps to prevent seepage into basements. The 
sides of shallow excavations, such as those for 
basements, tend to cave in unless they are shored. 

The land capability classification is llle. The 
productivity index for spring wheat is 70. 


42B—Barnes-Sioux sandy loams, 3 to 9 percent 
slopes. These deep, undulating and gently rolling soils 
are on glacial outwash plains and till plains. The well 
drained Barnes soil is on side slopes. The excessively 
drained Sioux soil is on ridges, Knolls, and knobs. Some 
of the ridges and knolls are stony. Individual areas range 
from about 10 to more than 50 acres in size. They are 
about 45 to 60 percent Barnes soil and 20 to 35 percent 
Sioux soil. The two soils occur as areas so intricately 
mixed or so small that mapping them separately is not 
practical. 

Typically, the Barnes soil has a black sandy loam 
surface layer about 6 inches thick. The subsoil is loam 
about 28 inches thick. It is very dark grayish brown in the 
upper part and olive brown in the lower part. The 
substratum to a depth of about 60 inches is light olive 
brown loam. In some places the surface layer is gravelly 
loam or cobbly fine sandy loam. In other places a layer 
of accumulated clay is in the subsoil. 

Typically, the Sioux soil has a black sandy loam 
surface layer about 8 inches thick. The next layer is dark 
brown gravelly sandy loam about 5 inches thick. The 
substratum to a depth of about 60 inches is very gravelly 
sand. It is brown in the upper part and dark yellowish 
brown in the lower part. In some places the surface layer 
is gravelly or cobbly loam. In other places the depth to 
gravelly sand is as much as 20 inches. In some areas 
the substratum is loam or clay loam below a depth of 
about 30 inches. 

Included with these soils in mapping are small areas of 
Arvilla, Fordville, Hameriy, and Svea soils, which make 
up about 10 to 20 percent of the unit. The somewhat 
excessively drained Arvilla soils have a coarse sand 
substratum. They occur as areas intermingled with areas 
of the Sioux soil. The well drained Fordville soils have a 
loam surface layer and subsoi! and a gravelly sand 
substratum. Fordville and Hamerly soils are on flats. The 
somewhat poorly drained, highly calcareous Hamerly 
soils and the moderately well drained Svea soils are 
loam or clay loam throughout. Svea soils are dark to a 
depth of more than 16 inches. They are in swales. 

Permeability is moderately slow in the Barnes soil and 
very rapid in the Sioux soil. Runoff is medium on the 
Barnes soil and slow on the Sioux soil. Available water 
capacity is high in the Barnes soil and low in the Sioux 
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soil. Organic matter content is moderately low in the 
Sioux soil and high in the Barnes soil. Tilth is good in 
both soils. 

Most areas are used for cultivated crops. These soils 
are suited to wheat, oats, barley, flax, corn for silage, 
grasses, and legumes. The hazard of soil blowing is 
severe, and the hazard of water erosion is moderate. 
The Sioux soil is droughty. A system of conservation 
tillage that leaves crop residue on the surface and 
stripcropping help to prevent excessive soil loss. 
Conservation tillage also helps to provide food and cover 
for migratory and resident wildlife. 

The key range plants on these soils are 
needleandthread, western wheatgrass, and green 
needlegrass. Intermediate wheatgrass, smooth 
bromegrass, and alfalfa are suitable hay and pasture 
plants. Soil blowing, water erosion, and the low available 
water capacity of the Sioux soil are problems, especially 
if the range is overgrazed. Reestablishing vegetation is 
difficult in denuded areas. Maintaining an adequate cover 
of the key plants helps to control soil blowing and water 
erosion and prevent denuding. Gullies can form along 
cattle trails. Cross fences that control the pattern of 
livestock traffic help to prevent gullying. 

The Barnes soil is suited to nearly all of the 
climatically adapted trees and shrubs grown as 
windbreaks and environmental plantings, but the Sioux 
soil generally is unsuited. Eliminating grasses and weeds 
before the trees and shrubs are planted and controlling 
the regrowth of this ground cover improve the survival 
and growth rates of the seedlings. Strips of an annual 
cover crop between the rows help to control soil blowing 
and protect the seedlings from abrasion. 

The Barnes soil is suited to septic tank absorption 
fields, but the Sioux soil is poorly suited Both soils are 
suited to buildings. The moderately slow permeability of 
the Barnes soil is a limitation in septic tank absorption 
fields, but it san be overcome by enlarging the field. 
Because of the very rapid permeability, the Sioux soil 
readily absorbs but does not adequately filter the 
effluent. The poor filtering capacity may result in the 
pollution of ground water, A mound system helps to 
prevent this pollution. The shrink-swell potential of the 
Barnes soil is a limitation on building sites, but installing 
a surface and foundation drainage system and 
reinforcing foundations and basement walls help to 
prevent the structural damage caused by shrinking and 
swelling. In areas of the Sioux soil, the sides of shallow 
excavations, such as those for basements, tend to cave 
in unless they are shored. 

The land capability classification of the Barnes soil is 
Ille, and that of the Sioux soil is Vis. The productivity 
index of both soils for spring wheat is 54. 


44—Fordville loam, 0 to 3 percent slopes. This 
deep, level and nearly level, well drained soil is on 
glacial outwash plains. It is underlain by gravelly sand at 
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a depth of about 29 inches. Individual areas range from 
about 5 to more than 150 acres in size. 

Typically, the surface layer is black loam about 8 
inches thick. The subsoil is about 25 inches thick. It is 
very dark brown loam in the upper part, very dark grayish 
brown loam in the next part, and dark brown gravelly 
sand in the lower part. The substratum to a depth of 
about 60 inches is dark brown gravelly sand. In some 
places the dark color of the surface layer extends to a 
depth of only 8 to 16 inches. In other places the depth 
to gravelly sand is 14 to 20 inches. In some areas the 
surface layer is sandy loam. 

Included with this soil in mapping are small areas of 
Arveson, Arvilla, Divide, and Embden soils. These soils 
make up 5 to 10 percent of the unit. The poorly drained 
Arveson soils are in depressions. The somewhat poorly 
drained Divide soils are in swales. Arveson and Divide 
soils are highly calcareous. The somewhat excessively 
drained Arvilla soils are sandy loam in the surface layer 
and in the upper part of the subsoil. They are on knolls. 
Embden soils are in swales. They have a fine sand 
substratum. 

Permeability is moderate in the upper. part of the 
Fordville soil and rapid in the lower part. Runoff is slow. 
Available water capacity is moderate. Organic matter 
content is high. Tilth is good. 

Most areas are used for cultivated crops. This soil is 
suited to wheat, oats, barley, flax, corn for silage, 
grasses, and legumes. The hazards of soil blowing and 
water erosion are slight. A system of conservation tillage 
that leaves crop residue on the surface helps to prevent 
excessive soil loss. It also helps to provide food and 
cover for resident and migratory wildlife. 

The key range plants on this soil are little bluestem 
and green needlegrass. Intermediate and crested 
wheatgrass, smooth bromegrass, and alfalfa are suitable 
hay and pasture plants. No major hazards affect the use 
of this soil for range. Maintaining an adequate cover of 
the key plants helps protect the surface. 

This soil is suited to some of the climatically adapted 
trees and shrubs grown as windbreaks and 
environmental plantings. Because the soil is droughty, 
the trees and shrubs commonly are affected by moisture 
stress. Supplemental watering helps to ensure the 
survival of seedlings. Little benefit is derived from 
fallowing the season prior to planting because of the 
moderate available water capacity. Eliminating grasses 
and weeds before the trees and shrubs are planted and 
controlling the regrowth of this ground cover improve the 
survival and growth rates of the seedlings. 

This soil is poorly suited to septic tank absorption 
fields and is suited to buildings. Because of the rapid 
permeability, it readily absorbs but does not adeguately 
filter the effluent in septic tank absorption fields. The 
poor filtering capacity may result in the pollution of 
ground water. A mound system helps to prevent this 
pollution. The sides of shallow excavations, such as 
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those for basements, tend to cave in unless they are 
shored. 

The land capability classification is lls. The productivity 
index for spring wheat is 59. 


49B—Arvilla sandy loam, 1 to 6 percent slopes. 
This deep, nearly level and undulating, somewhat 
excessively drained soil is on glacial outwash plains. It is 


underlain by coarse sand at a depth of about 22 inches. - 


Individual areas range from about 10 to more than 1,500 
acres in size. 

Typically, the surface layer is very dark brown sandy 
loam about 8 inches thick. The subsoil is about 31 
inches thick. lt is very dark grayish brown sandy loam in 
the upper part, very dark grayish brown loamy sand in 
the next part, and dark grayish brown coarse sand in the 
lower part. The substratum to a depth of about 60 inches 
is grayish brown coarse sand. In some places the 
surface layer is loam or loamy sand. In other places the 
depth to sand or gravel is more than 25 inches. 

Included with this soil in mapping are small areas of 
Arveson, Divide, Fordville, Maddock, and Sioux soils. 
These soils make up about 5 to 25 percent of the unit. 
The poorly drained Arveson soils are in depressions. The 
somewhat poorly drained Divide soils are in swales. 
Arveson and Divide soils are highly calcareous. The well 
drained Fordville soils are in swales. They are loam in 
the surface layer and in the upper part of the subsoil. 
Maddock soils have a loamy fine sand surface layer and 
subsoil. They occur as areas intermingled with areas of 
the Arvilla soil. Sioux soils have a very gravelly sand 
substratum. They are on knolls and ridges. 

Permeability is moderately rapid in the upper part of 
the Arvilla soil and very rapid in the lower part. Runoff is 
slow. Available water capacity is low. Organic matter 
content is moderate. Tilth is good. . 

Most areas are used for cultivated crops. Some areas 
are irrigated. This soil is suited to wheat, oats, barley, 
flax, grasses, and legumes. The hazard of soil blowing is 
severe, and the hazard of water erosion is slight. A 
system of conservation tillage that leaves crop residue 
on the surface, windbreaks, and stripcropping help to 
control soil blowing (fig. 9). Conservation tillage also 
helps to provide food and cover for resident and 
migratory wildlife. In most years crops are affected by 
drought stress because of the low available water 
capacity. Leaving tall stubble on the surface helps to 
trap snow and thus increases the supply of soil moisture. 

The key range plants on this soil are needleandthread 
and western wheatgrass. Intermediate and pubescent 
wheatgrass, smooth bromegrass, and alfalfa are suitable 
hay and pasture plants. Soil blowing, water erosion, and 
the low available water capacity are problems, especially 
if the range is overgrazed. Reestablishing vegetation is 
difficult in denuded areas. Maintaining an adequate cover 
of the key plants helps to control soil blowing and 
- prevent denuding. Gullies can form along cattle trails. 
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Cross fences that control the pattern of livestock traffic 
help to prevent gullying. 

This soil is suited to some of the climatically adapted 
trees and shrubs grown as windbreaks and 
environmental plantings. Because the soil is droughty, 
the trees and shrubs commonly are affected by moisture 
stress. Supplemental watering helps to ensure survival of 
the seedlings. Little benefit is derived from fallowing the 
season prior to planting because of the low available 
water capacity. Eliminating grasses and weeds before 
the trees and shrubs are planted and controlling the 
regrowth of this ground cover improve the survival and 
growth rates of the seedlings. Strips of an annual cover 
crop between the rows of trees and shrubs help to 
control soil blowing and protect the seedlings from 
abrasion. 

This soil is poorly suited to septic tank absorption 
fields and is suited to buildings. Because of the very 
rapid permeability, it readily absorbs but does not 
adequately filter the effluent in septic tank absorption 
fields. The poor filtering capacity may result in the 
pollution of ground water. A mound system helps to 
prevent this pollution. The sides of shallow excavations, 
such as those for basements, tend to cave in unless 
they are shored. 

The land capability classification is Ille, The 
productivity index for spring wheat is 42. 


49C—Arvilla sandy loam, 6 to 9 percent slopes. 
This deep, gently rolling, somewhat excessively drained 
soil is on glacial outwash plains. It is underlain by 
gravelly sand at a depth of about 19 inches. Individual 
areas range from about 10 to more than 200 acres in 
size. 

Typically, the surface layer is black sandy loam about 
7 inches thick. The subsoil is about 12 inches thick. It is 
very dark grayish brown sandy loam in the upper part 
and brown loamy sand in the lower part. The substratum 
to a depth of about 60 inches is dark yellowish brown 
gravelly sand. In some places the substratum is fine 
sand. In other places the surface layer and subsoil are 
loam. In some areas the depth to gravelly sand is more 
than 25 inches. 

Included with this soil in mapping are small areas of 
Divide, Embden, Maddock, and Sioux soils, which make 
up about 15 to 35 percent of the unit. The somewhat 
poorly drained Divide soils are in depressions. They are 
highly calcareous. The moderately well drained Embden 
soils are in swales. They are fine sandy loam in the 
upper part of the subsoil and are dark to a depth of 16 
inches or more. Maddock soils have a loamy fine sand 
surface layer and subsoil and a fine sand substratum. 
They occur as areas intermingled with areas of the 
Arvilla soil. Sioux soils have a very gravelly sand 
substratum. They are on ridges and knolls. 

Permeability is moderately rapid in the upper part of 
the Arvilla soil and very rapid in the lower part. Runoff is 
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Figure 9.—A field windbreak in an area of Arvilla sandy loam, 1 to 6 percent slopes. 


slow. Available water capacity is low. Organic matter 
content is moderately low. Tilth is good. 

Most areas are used as pasture or range. This soil is 
well suited to these uses. Some areas are used for 
cultivated crops. Because of a moderate hazard of water 
erosion, a severe hazard of soil blowing, and the low 
available water capacity, this soil is poorly suited to 
wheat, oats, barley, flax, grasses, and legumes. A 
system of conservation tillage that leaves crop residue 
on the surface, windbreaks, and stripcropping help to 
prevent excessive soil loss. Conservation tillage also 
helps to provide food and cover for resident and 
migratory wildlife. Seeding in the fall or early in spring 
helps to overcome the low available water capacity. 
Leaving tall stubble on the surface helps to trap snow 
and thus increases the supply of soil moisture. 

The key range plants on this soil are needleandthread 
and western wheatgrass. Intermediate and pubescent 
wheatgrass, smooth bromegrass, and alfalfa are suitable 
hay and pasture plants. Soil blowing, water erosion, and 


the low available water capacity are problems, especially 
if the range is overgrazed. Reestablishing vegetation is 
difficult in denuded areas. Maintaining an adequate cover 
of the key plants helps to control soil blowing and water 
erosion and prevent denuding. Gullies can form along 
cattle trails. Cross fences that control the pattern of 
livestock traffic help to prevent gullying. 

This soil is suited to some of the climatically adapted 
trees and shrubs grown as windbreaks and 
environmental plantings. Because the soil is droughty, 
the trees and shrubs commonly are affected by moisture 
stress. Supplemental watering helps to ensure the 
survival of seedlings. Little benefit is derived from 
fallowing the season prior to planting because of the low 
available water capacity. Eliminating grasses and weeds 
before the trees and shrubs are planted and controlling 
the regrowth of this ground cover improve the survival 
and growth rates of the seedlings. Strips of an annual 
cover crop between the rows of trees and shrubs help to 
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control soil blowing and protect the seedlings from 
abrasion. 

This soil is poorly suited to septic tank absorption 
fields and is suited to buildings. Because of the very 
rapid permeability, it readily absorbs but does not 
adequately filter the effluent in septic tank absorption 
fields. The poor filtering capacity may result in the 
pollution of ground water. A mound system helps to 
prevent this pollution. The sides of shallow excavations, 
such as those for basements, tend to cave in unless 
they are shored. 

The land capability classification is IVe. The 
productivity index for spring wheat is 32. 


49D—Arvilla sandy loam, 9 to 15 percent slopes. 
This deep, rolling, somewhat excessively drained soil is 
on glacial outwash plains. It is underlain by sand, fine 
sand, and gravelly sand at a depth of about 14 inches. 
individual areas range from about 10 to more than 200 
acres in size. 

Typically, the surface layer is black sandy loam about 
6 inches thick. The subsoil is very dark grayish brown 
sandy loam about 8 inches thick. The substratum to å 
depth of about 60 inches is dark grayish brown. It is 
sand in the upper part, fine sand in the next part, and 
stratified sand and gravelly sand in the lower part. In 
some places the depth to sand is less than 14 inches. In 
other places the surface layer is loamy sand. In some 
areas the lower part of the substratum is fine sand. 

Included with this soil in mapping are small areas of 
Embden, Renshaw, and Serden soils, which make up 
about 5 to 25 percent of the unit. The moderately well 
drained Embden soils are in swales. They are fine sandy 
loam in the surface layer and the upper part of the 
subsoil and are dark to a depth of 16 inches or more. 
Renshaw soils are loam in the surface layer and the 
upper part of the subsoil. They occur as areas 
intermingled with areas of the Arvilla soil. The 
excessively drained Serden soils have a loamy fine sand 
surface layer and a fine sand substratum. They are on 
ridges and knolls. 

Permeability is moderately rapid in the upper part of 
the Arvilla soil and very rapid in the lower part. Runoff is 
medium. Available water capacity is low. Organic matter 
content is moderately low. 

Most areas are used as range. Because of a severe 
hazard of soil blowing, a moderate hazard of water 
erosion, and the low available water capacity, this soil is 
generally unsuited to wheat, oats, and barley. It is best 
suited to range. The key range plants are western 
wheatgrass and needleandthread. Intermediate and 
pubescent wheatgrass, smooth bromegrass, and alfalfa 
are suitable hay and pasture plants. Soil blowing, water 
erosion, and the low available water capacity are 
problems, especially if the range is overgrazed. 
Reestablishing vegetation is difficult in denuded areas. 
'Maintaining an adeguate cover of the key plants helps to 
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control soil blowing and water erosion and prevent 
denuding. Gullies can form along cattle trails. Cross 
fences that control the pattern of livestock traffic help to 
prevent gullying. 

This soil is suited to some of the climatically adapted 
trees and shrubs grown as windbreaks and 
environmenta! plantings. Because the soil is droughty, 
the trees and shrubs commonly are affected by moisture 
stress. Supplemental watering helps to ensure the 
survival of seedlings. Little benefit is derived from 
fallowing the season prior to planting because of the low 
available water capacity. Eliminating grasses and weeds 
before the trees and shrubs are planted and controlling 
the regrowth of this ground cover improve the survival 
and growth rates of the seedlings. Strips of an annual 
cover crop between the rows of trees and shrubs help to 
control soil blowing and protect the seedlings from 
abrasion. 

This soil is poorly suited to septic tank absorption 
fields and ìs suited to buildings. Because of the very 
rapid permeability, it readily absorbs but does not 
adeguately filter effluent in septic tank absorption fields. 
The poor filtering capacity may result in the pollution of 
ground water. A mound system helps to prevent this 
pollution. The slope is a limitation on sites for buildings 
and septic tank absorption fields, but it can be overcome 
by designing the buildings and absorption fields so that 
they conform to the natural siope of the land. The sides 
of shallow excavations, such as those for basements, 
tend to cave in unless they are shored. 

The land capability classification is Vle. The 
productivity index for spring wheat is 0. 


52—Hameriy loam, 0 to 3 percent slopes. This 
deep, level and nearly level, somewhat poorly drained, 
highly calcareous soil is on the lower foot slopes on 
glacial till plains. Individual areas range from about 10 to 
more than 100 acres in size. 

Typically, the surface layer is black loam about 7 
inches thick. The subsoil is mottled clay loam about 29 
inches thick. It is light brownish gray in the upper part 
and olive in the lower part. The substratum to a depth of 
about 60 inches is olive, mottled clay loam. 

Included with this soil in mapping are small areas of 
Divide, Svea, and Tonka soils, which make up 5 to 15 
percent of the unit. Divide soils have a gravelly coarse 
sand substratum. They occur as areas intermingled with 
areas of the Hamerly soil. The moderately well drained 
Svea soils are higher on the landscape than the Hamerly 
soil. They are highly calcareous. The poorly drained 
Tonka soils are in depressions. They have a silty clay 
loam subsoil. ۱ 

Permeability is moderately slow in the Hamerly soil, 
and runoff is slow. Available water capacity is high. A 
seasonal high water table is at a depth of 2 to 4 feet. 
Organic matter content is high. Tilth is good. 
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Most areas are used for cultivated crops. This soil is 
suited to wheat, oats, barley, flax, corn for silage; 
grasses, and legumes. The hazard of soil blowing is 
moderate, and the hazard of water erosion is slight. A 
system of conservation tillage that leaves crop residue 
on the surface and windbreaks help to control soil 
blowing. Conservation tillage also helps to provide food 
and cover for resident and migratory wildlife. Wetness 
delays tillage and seeding in some years, but it does not 
prevent planting of the commonly grown crops. 

The key range plants on this soil are western 
wheatgrass and needleandthread. Crested wheatgrass, 
pubescent wheatgrass, intermediate wheatgrass, smooth 
bromegrass, and alfalfa are suitable hay and pasture 
plants. No major hazards affect the use of this soil for 
range. Maintaining an adequate cover of the key plants 
helps to protect the surface. 

This soil is suited to all of the climatically adapted 
trees and shrubs grown as windbreaks and 
environmental plantings. No critical limitations affect the 
trees and shrubs. Eliminating grasses and weeds before 
the trees and shrubs are planted and controlling the 
regrowth of this ground cover improve the survival and 
growth rates of the seedlings. Strips of an annual cover 
crop between the rows of trees and shrubs help to 
control soil blowing and protect the seedlings from 
abrasion. 

This soil is poorly suited to septic tank absorption 
fields and buildings because of the seasonal high water 
table and the moderately slow permeability. In this 
survey area, Hamerly soils generally are not used as 
building sites or absorption fields. Better sites generally 
are nearby. 

The land capability classification is lle. The productivity 
index for spring wheat is 82. 


55B—Hecla-Ulen loamy fine sands, 1 to 6 percent 
slopes. These deep soils are on glacial outwash plains. 
The moderately well drained, nearly level and undulating 
Hecla soil is on flats. The somewhat poorly drained, 
nearly level, highly calcareous Ulen soil is in slight 
depressions. Individual areas range from about 10 to 
more than 150 acres in size. They are about 35 to 75 
percent Hecla soil and 5 to 55 percent Ulen soil. The 
two soils occur as areas so intricately mixed or so small 
that mapping them separately is not practical. 

Typically, the surface soil of the Hecla soil is about 29 
inches thick. It is black loamy fine sand in the upper part 
and very dark grayish brown loamy sand in the lower 
part. The next layer is very dark grayish brown, mottled 
loamy sand. The substratum to a depth of about 60 
inches is brown, mottled loamy sand. In some places the 
surface soil is loamy sand, sand, or sandy loam. 

Typically, the surface soil of the Ulen soil is loamy fine 
sand about 12 inches thick. It is black in the upper part 
and very dark gray in the lower part. The subsoil is about 
26 inches thick. It is dark gray loamy fine sand in the 
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upper part and olive fine sand in the lower part. The 
substratum to a depth of about 60 inches is olive, 
mottled fine sand. In some places the surface layer is 
fine sand, loamy coarse sand, or sandy loam. 

Included with these soils in mapping are small areas of 
Arveson, Arvilla, Embden, Maddock, and Minnewaukan 
soils. These included soils make up about 5 to 15 
percent of the unit. The very poorly drained, highly 
calcareous Arveson soil is in depressions. .They have a 
loam surface layer. The somewhat excessively drained 
Arvilla soils are on rises. They have a coarse sand 
substratum. Embden soils are fine sandy loam to a depth 
of about 30 inches. They occur as areas intermingled 
with areas of the Hecla soil. The well drained Maddock 
soils are on low ridges. The poorly drained Minnewaukan 
soils are on small flats. They have a sandy loam surface 
layer about 3 inches thick. 

Permeability is rapid in the Hecla and Ulen soils, and 
runoff is slow. Available water capacity is low in the 
Hecla soil and moderate in the Ulen soil. A seasonal 
high water table is at a depth of 2.5 to 6.0 feet in the 
Ulen soil and 3.0 to 6.0 feet in the Hecla soil. Organic 
matter content is moderate in both soils. Tilth is good. 

Most areas are used for cultivated crops. These soils 
are suited to wheat, oats, barley, flax, corn for silage, 
grasses, and legumes. The hazard of soil blowing is 
severe, and the hazard of water erosion is slight. In most 
years crops are affected by moisture stress because of 
the limited available water capacity. A system of 
conservation tillage that leaves crop residue on the 
surface, windbreaks, and stripcropping help to control 
soil blowing. Conservation tillage also helps to provide 
food and cover for resident and migratory wildlife. 
Leaving tall stubble on the surface helps to trap snow 
and thus increases the supply of soil moisture. 

The key range plants on these soils are sand 
bluestem, little bluestem, big bluestem, and prairie 
sandreed. Crested wheatgrass, intermediate wheatgrass, 
pubescent wheatgrass, smooth bromegrass, and alfalfa 
are suitable hay and pasture plants. Soil blowing and the 
limited available water capacity are problems, especially 
if the range is overgrazed. Reestablishing.vegetation is 
difficult in denuded areas. Maintaining an adeguate cover 
of the key plants helps to control soil blowing and 
prevent denuding. 

These soils are suited to all of the climatically adapted 
trees and shrubs grown as windbreaks and 
environmental plantings. They have no critical limitations. 
Eliminating grasses and weeds before the trees and 
shrubs are planted and controlling the regrowth of this 
ground cover improve the survival and growth rates of 
the seedlings. Strips of an annual cover crop between 
the rows of trees and shrubs help to control soil blowing 
and protect the seedlings from abrasion. 

Because of the seasonal high water table and a poor 
filtering capacity, these soils are poorly suited to septic 
tank absorption fields. Because of the rapid permeability, 
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they readily absorb but do not adequately filter the 
effluent in septic tank absorption fields. The poor filtering 
capacity may result in the pollution of ground water. A 
mound system helps to prevent this pollution and 
increases the depth to the seasonal high water table. 
The sides of shallow excavations, such as those for 
basements, tend to cave in unless they are shored. The 
soils are suited to buildings, but the wetness is å 
limitation on sites for buildings with basements. Installing 
a system of surface and foundation drains helps to 
prevent seepage into basements. 

The land capability classification is IVe. The 
productivity index for spring wheat is 46. 


56B—Maddock loamy fine sand, 1 to 6 percent 
slopes. This deep, nearly level and undulating, well 
drained soil is on glacia! outwash plains. Individual areas 
range from about 10 to more than 1,000 acres in size. 

Typically, the surface soil is loamy fine sand about 16 
inches thick. It is black in the upper part and very dark 
brown in the lower part. The subsoil is dark brown loamy 
fine sand about 3 inches thick. The substratum to a 
depth of about 60 inches is fine sand. It is brown in the 
upper part and dark grayish brown in the lower part. In 
some places the dark color of the surface soil extends to 
a depth of more than 20 inches. In other places the 
substratum is mottled. In some areas the soil has layers 
of coarse sand or sand. 

Included with this soil in mapping are small areas of 
Arveson, Arvilla, Embden, and Towner soils. These soils 
make up about 5 to 30 percent of the unit. The poorly 
drained Arveson soils are in depressions. They are highly 
calcareous. Arvilla soils have a coarse sand substratum. 
They occur as areas intermingled with areas of the 
Maddock soil. The moderately well drained Embden soils 
are fine sandy loam to a depth of about 30 inches. They 
are in swales. Towner soils have a loam substratum at a 
depth of about 40 inches. They occur as areas 
intermingled with areas of the Maddock soil. 

Permeability is rapid and runoff is slow. Available water 
capacity and organic matter content are low. Tilth is 
good. 

Most areas are used for cultivated crops. Some areas 
are irrigated. This soil ìs suited to wheat, oats, barley, 
flax, grasses, and legumes. The hazard of soil blowing is 
severe, and the hazard of water erosion is slight. A 
system of conservation tillage that leaves crop residue 
on the surface, windbreaks, and stripcropping help to 
control soil blowing. Conservation tillage also helps to 
provide. food and cover for resident and migratory 
wildlife. In most years crops are affected by drought 
stress because of the low available water capacity. 
Leaving tall stubble on the surface helps to trap snow 
and thus increases the supply of soil moisture. 

The key range plants on this soil are prairie sandreed 
and needleandthread. Intermediate wheatgrass, crested 
wheatgrass, pubescent wheatgrass, smooth bromegrass, 
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and alfalfa are suitable hay and pasture plants. Soil 
blowing and the low available water capacity are 
problems, especially if the range is overgrazed. 
Reestablishing vegetation is difficult in denuded areas. 
Maintaining an adeguate cover of the key plants helps to 
control soil blowing and prevent denuding. 

This soil is suited to many of the climatically adapted 
trees and shrubs grown as windbreaks and 
environmental plantings. Because the soil is somewhat 
droughty, the trees and shrubs commonly are affected 
by moisture stress. Supplemental watering helps to 
ensure the survival of seedlings. Little benefit is derived 
from fallowing the season prior to planting because of 
the low available water capacity. Eliminating grasses and 
weeds before the trees and shrubs are planted and 
controlling the regrowth of this ground cover improve the 
survival and growth rates of the seedlings. Strips of an 
annual cover crop between the rows of trees and shrubs 
help to control soil blowing and protect the seedlings 
from abrasion. 

This soil is poorly suited to septic tank absorption 
fields and is suited to buildings. Because of the rapid 
permeability, it readily absorbs but does not adeguately 
filter the effluent in septic tank absorption fields. The 
poor filtering capacity may result in the pollution of 
ground water. A mound system helps to prevent this 
pollution. The sides of shallow excavations, such as 
those for basements, tend to cave in unless they are 
shored. 

The land capability classification is IVe. The 
productivity index for spring wheat is 42. 


61—Nutley silty clay, 1 to 3 percent slopes. This 
deep, nearly level, well drained soil is on glacial lake 
plains. Individual areas range from about 5 to more than 
200 acres in size. 

Typically, the surface layer is black silty clay about 8 
inches thick. The subsoil is dark grayish brown silty clay 
about 36 inches thick. It is mottled between depths of 19 
and 44 inches. The substratum to a depth of about 60 
inches is dark grayish brown, mottled silty clay. In some 
places the dark color of the surface layer extends to a 
depth of 16 to 20 inches. In other places the surface 
layer is silty clay loam or clay. In some areas the soil has 
a silt loam subsurface layer and a subsoil of dense silty 
clay. 

Included with this soil in mapping are small areas of 
Barnes, Overly, and Tonka soils. These soils make up 
about 5 to 10 percent of the unit. Barnes soils have a 
loam surface layer and subsoil. They higher on the 
landscape than the Nutley soil. Overly soils have a silt 
loam surface layer and are silty clay loam in the lower 
part of the substratum. They occur as areas intermingled 
with areas of the Nutiey soil. The poorly drained Tonka 
soils are in depressions. 
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Permeability is slow in the Nutley soil. Runoff also is 
slow. Available water capacity is moderate. Organic 
matter content is high. Tilth is poor. 

Most areas are used for cultivated crops. This soil is 
suited to wheat, oats, barley, flax, corn for silage, 
grasses, and legumes. The hazard of soil blowing is 
moderate, and the hazard of water erosion is slight. A 
system of conservation tillage that leaves crop residue 
on the surface and windbreaks help to control soil 
blowing. Conservation tillage also helps to provide food 
and cover for resident and migratory wildlife. 

The key range plants on this soil are green 
needlegrass and western wheatgrass. Intermediate 
wheatgrass, smooth bromegrass, and alfalfa are suitable 
hay and pasture plants. No major hazards affect the use 
of this soil for range. Maintaining an adequate cover of 
the key plants helps to protect the surface. 

This soil is suited to many of the climatically adapted 
trees and shrubs grown as windbreaks and 
environmental plantings. Eliminating grasses and weeds 
before the trees and shrubs are planted and controlling 
the regrowth of this ground cover improve the survival 
and growth rates of the seedlings. Strips of an annual 
cover crop between the rows of trees and shrubs help to 
control soil blowing and protect the seedlings from 
abrasion. 

This soil is poorly suited to septic tank absorption 
fields and is suited to buildings. The slow permeability is 
a severe limitation in septic tank absorption fields, but it 
can be overcome by a mound system. The shrink-swell 
potential is a limitation on building sites, but installing a 
surface and foundation drainage system and reinforcing 
foundations and basement walls help to prevent the 
structural damage caused by shrinking and swelling. 

The land capability classification is Ils. The productivity 
index for spring wheat is 84. 


61B—Nutley silty clay, 3 to 6 percent slopes. This 
deep, undulating, well drained soil is on glacial lake 
plains. Individual areas range from about 5 to more than 
100 acres in size. 

Typically, the surface layer is very dark gray silty clay 
about 8 inches thick. The subsoil is dark grayish brown 
silty clay about 33 inches thick. The substratum to a 
depth of about 60 inches is olive, mottled silty clay. In 
- places the dark color of the surface layer extends to a 
depth of 16 to 20 inches. In other places the surface 
layer is silty clay loam or clay. In some areas the soil has 
a silt loam subsurface layer and a subsoil of dense silty 
clay. 

Included with this soil in mapping are small areas of 
Barnes, Overly, and Tonka soils. These soils make up 
about 10 to 25 percent of the unit. Barnes soils have a 
loam surface layer and subsoil. They are higher on the 
landscape than the Nutley soil. Overly soils have a silt 
loam surface layer and are silty clay loam in the lower 
part of the substratum. They occur as areas intermingled 
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with areas of the Nutley soil. The poorly drained Tonka 
soils are in depressions. 

Permeability is slow in the Nutley soil, and runoff is 
medium. Available water capacity is moderate. Organic 
matter content is high. Tilth is poor. 

Most areas are used for cultivated crops. This soil is 
suited to wheat, oats, barley, flax, corn for silage, 
grasses, and legumes. The hazards of soil blowing and 
water erosion are moderate. Å system of conservation 
tillage that leaves crop residue on the surface, 
windbreaks, and stripcropping help to prevent excessive 
soil-loss. Conservation tillage also helps to provide food 
and cover for resident and migratory wildlife. 

The key range plants on this soil are green 
needlegrass and western wheatgrass. Intermediate 
wheatgrass, smooth bromegrass, and alfalfa are suitable 
hay and pasture plants. No major hazards affect the use 
of this soil for range. Maintaining an adequate cover of 
the key plants helps to protect the surface. 

This soil is suited to many of the climatically adapted 
trees and shrubs grown as windbreaks and 
environmental plantings. Eliminating grasses and weeds 
before the trees and shrubs are planted and controlling 
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and growth rates of the seedlings. Strips of an annual 
cover crop between the rows of trees and shrubs help to 
control soil blowing and protect the seedlings from 
abrasion. 

This soil is poorly suited to septic tank absorption 
fields and is suited to buildings. The slow permeability is 
a severe limitation in septic tank absorption fields, but it 
can be overcome by a mound system. The shrink-swell 
potential is a limitation on building sites, but installing a 
surface and foundation drainage system and reinforcing 
foundations and basement walls help to prevent the 
structural damage caused by shrinking and swelling. 

The land capability classification is lle. The productivity 
index for spring wheat is 74. 


63C—Sioux-Arvilla sandy loams, 1 to 9 percent 
slopes. These deep, nearly level to gently rolling soils 
are on glacial outwash plains. The excessively drained 
Sioux soil is underlain by gravelly sand at a depth of 
about 8 inches. It is on knobs and knolls. The somewhat 
excessively drained Arvilla soil is underlain by gravelly 
coarse sand and coarse sand at a depth of about 16 
inches. It is on side slopes and flats. Individual areas 
range from about 10 to more than 1,000 acres in size. 
They are about 55 to 75 percent Sioux soil and 20 to 40 
percent Arvilla soil. The two soils occur as areas so 
intricately mixed or so small that mapping them 
separately is not practical. 

Typically, the Sioux soil has a black sandy loam 
surface layer about 8 inches thick. The substratum to a 
depth of about 60 inches is very gravelly sand (fig. 10). It 
is brown and mottled in the upper part and dark 
yellowish brown in the lower part. In some places the 
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Figure 10.—Profile of the Sioux soil In an area of Sioux-Arvilla 
sandy loams, 1 to 9 percent slopes. The content of gravel in 
the substratum Is 35 to 60 percent. 


surface layer is loam or sandy loam. In other places it is 
only 4 to 7 inches thick. In some areas the substratum is 
sand or coarse sand. 

Typically, the Arvilla soil has a black sandy loam 
surface layer about 8 inches thick. The subsoil is very 
dark grayish brown sandy loam about 8 inches thick. The 
upper part of the substratum is yellowish brown gravelly 
coarse sand. The lower part to a depth of about 60 
inches is dark grayish brown coarse sand. In places the 
surface layer and subsoil are loam. 

Included with these soils in mapping are small areas of 
Barnes, Divide, Fordville, and Marysland soils. These 
included soils make up about 5 to. 10 percent of the unit. 
The well drained Barnes soils have a loam surface layer 
and a clay loam substratum. They occur as areas 
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intermingled with areas of the Sioux and Arvilla soils. 
The somewhat poorly drained Divide and poorly drained 


Marysland soils are in depressions. They are highly 


calcareous. The well drained Fordville soils are on flats. 
They are loam in the upper part of the subsoil. 

Permeability is very rapid for the Sioux soil. It is 
moderately rapid in the upper part of the Arvilla soil and 
very rapid in the lower part. Runoff is slow on both soils. 
Available water capacity is low. Organic matter content is 
moderately low in the Sioux soil and moderate in the 
Arvilla soil. 

Most areas are used for hay or range (fig. 11). 
Because of a severe hazard of soil blowing and the 
droughtiness, these soils generally are unsuited to 
wheat, oats, and barley. They are best suited to hay and 
range. The key range plants are blue grama and 
needleandthread. Crested wheatgrass, intermediate 
wheatgrass, pubescent wheatgrass, alfalfa, and smooth 
bromegrass are suitable hay and pasture plants. Soil 
blowing, water erosion, and the low available water 
capacity are problems, especially if the range is 
overgrazed. Reestablishing vegetation is difficult in 
denuded areas. Maintaining an adequate cover of the 
key plants helps to control soil blowing and water 
erosion and prevent denuding. Gullies can form along 
cattle trails. Cross fences that control the pattern of 
livestock traffic help to prevent gullying. 

The Sioux soil generally is unsuited to the climatically 
adapted trees and shrubs grown as windbreaks and 
environmental plantings. The Arvilla soil is suited to 
some of the climatically adapted species, but it is 
droughty. The trees and shrubs commonly are affected 
by moisture stress. Little benefit is derived from fallowing 
the season prior to planting because of the low available 
water capacity. Eliminating grasses and weeds before 
the trees and shrubs are planted and controlling the 
regrowth of this ground cover improve the survival and 
growth rates of the seedlings. Strips of an annual cover 
crop between the rows of trees and shrubs help to 
control soil blowing and protect the seedlings from 
abrasion. 

These soils are poorly suited to septic tank absorption 
fields and are suited to buildings. Because of the very 
rapid permeability, they readily absorb but do not 
adequately filter the effluent in septic tank absorption 
fields. The poor filtering capacity may result in pollution 
of ground water. À mound system helps to prevent this 
pollution. The sides of shallow excavations, such as 
those for basements, tend to cave in unless they are 
shored. 

The land capability classification of the Sioux soil is 
VIs, and that of the Arvilla soil is IVe. The productivity 
index of both soils for spring wheat is 0. 


63E—Sioux-Arvilla sandy loams, 9 to 35 percent 
slopes. These deep soils are on glacial outwash plains. 
Most areas are dissected by glacial streams. The 
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Figure 11.—An area of Sioux-Arvilla sandy loams, 1 to 9 percent slopes, used for hay. 


excessively drained, rolling to steep Sioux soil is on 
ridges, knobs, and knolls. It is underlain by gravelly and 
sandy material at a depth of about 11 inches. Some of 
the ridges are stony or bouldery. The somewhat 
excessively drained, rolling Arvilla soil is on the sides of 
ridges. It is underlain by gravelly sand at a depth of 
about 16 inches. Individual areas range from about 10 to 
more than 1,000 acres in size. They are about 65 to 80 
percent Sioux soil and 10 to 25 percent Arvilla soil. The 
two soils occur as areas so intricately mixed or so small 
that mapping them separately is not practical. 

Typically, the Sioux soil has a black sandy loam 
surface layer about 7 inches thick. The next layer is very 
dark grayish brown sandy loam about 4 inches thick. The 


upper part of the substratum is brown very gravelly 
loamy coarse sand. The next part is light gray sand. The 
lower part to a depth of about 60 inches is brown 
gravelly sand. In some places the surface layer is only 2 
to 6 inches thick. In other places it is loam, loamy sand, 
gravelly loam, or sandy loam. 

Typically, the Arvilla soil has a black sandy loam 
surface layer about 8 inches thick. The subsoil is very 
dark gray sandy loam about 8 inches thick. The 
substratum to a depth of about 60 inches is dark grayish 
brown gravelly sand. In places the surface layer is loam 
or gravelly loam. 

Included with these soils in mapping are small areas of 
Barnes, Divide, Fordville, and Tonka soils. These 
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included soils make up 5 to 15 percent of the unit. The 
well drained Barnes soils have a loam surface layer and 
a clay loam substratum. They occur as areas 
intermingled with areas of the Sioux and Arvilla soils. 
The somewhat poorly.drained Divide soils are in 
depressions. They are highly calcareous. The well 
drained Fordville soils are on flats. They are loam in the 
upper part of the subsoil. 

Permeability is very rapid in the Sioux soil. It is 
moderately rapid in the upper part of the Arvilla soil and 
very rapid in the lower part. Runoff is slow on both soils. 
Available water capacity is low. Organic matter content is 
moderately low. 

Most areas are used as range. Because of severe 
hazards of soil blowing and water erosion and the 
droughtiness, these soils generally are unsuited to 
wheat, oats, and barley. They are best suited to range. 
The key range plants are blue grama and 
needleandthread. Soil blowing, water erosion, and the 
low available water capacity are problems, especially if 
the range is overgrazed. Reestablishing vegetation is 
difficult in denuded areas. The slope limits the use of 
machinery. Maintaining an adequate cover of the key 
plants helps to control soil blowing and water erosion 
and prevent denuding. Gullies can form along cattle 
trails. Cross fences that control the pattern of livestock 
traffic help to prevent gullying. 

The Sioux soil generally is unsuited to the climatically 
adapted trees and shrubs grown as windbreaks and 
environmental plantings. The Arvilla soil is suited to 
some species, but it is droughty. The trees and shrubs 
commonly are affected by moisture stress. The slope 
limits the use of machinery. Little benefit is derived from 
fallowing the season prior to planting because of the low 
available water capacity. Eliminating grasses and weeds 
before the trees and shrubs are planted and controlling 
the regrowth of this ground cover improve the survival 
and growth rates of the seedlings. Strips of an annual 
cover crop between the rows of trees and shrubs help to 
control soil blowing and protect the seedlings from 
abrasion. 

These soils are poorly suited to septic tank absorption 
fields and are suited to buildings. Because of the very 
rapid permeability, they readily absorb but do not 
adequately filter the effluent in septic tank absorption 
fields. The poor filtering capacity may result in the 
pollution of ground water. A mound system helps to 
prevent this pollution. The slope is a limitation on sites 
for buildings and septic tank absorption fields, but it can 
be overcome by designing buildings and absorption 
fields so that they conform to the natural slope of the 
land. The sides of shallow excavations, such as those 
for basements, tend to cave in unless they are shored. 

The land capability classification of the Sioux soil is 
Vils, and that of the Arvilla soil is Vle. The productivity 
index of both soils for spring wheat is 0. 
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64B—Renshaw-Sioux loams, 1 to 6 percent slopes. 
These deep, nearly level and undulating soils are on 
glacial outwash plains. The somewhat excessively 
drained Renshaw soil is underlain by gravelly loamy sand 
at a depth of about 17 inches. It is on side slopes and 
flats. The excessively drained Sioux soil is underlain by 
gravelly sand at a depth of about 12 inches. It is on 
knobs and knolls. Individual areas range from about 10 
to more than 2,500 acres in size. They are about 40 to 
55 percent Renshaw soil and 35 to 50 percent Sioux 
soil. The two soils occur as areas so intricately mixed or 
so small that mapping them separately is not practical. 

Typically, the Renshaw soil has a black loam surface 
layer about 8 inches thick. The subsoil is dark grayish 
brown loam about 9 inches thick. The upper part of the 
substratum is very dark grayish brown gravelly loamy 
sand. The lower part to a depth of about 60 inches is 
dark yellowish brown very gravelly sand. In some places, 
the dark color of the surface layer extends to a depth of 
16 to 30 inches and the depth to gravelly loamy sand is 
more than 22 inches. In other places the surface layer is 
sandy loam. 

Typically, the Sioux soil has a black loam surface layer 
about 7 inches thick. The next layer is dark grayish 
brown sandy loam about 5 inches thick. The substratum 
to a depth of about 60 inches is dark brown very gravelly 
sand. In some places the surface layer is sandy loam, 
loamy sand, gravelly sandy loam, or gravelly loamy sand. 
In other places it is only 4 to 6 inches thick. 

Included with these soils in mapping are small areas of 
Arvilla, Colvin, Divide, and Embden soils. These included 
soils make up about 5 to 25 percent of the unit. Arvilla 
soils are sandy loam in the surface layer and in the 
upper part of the subsoil. They occur as areas 
intermingled with areas of the Renshaw soil. The very 
poorly drained Colvin soils are in depressions. They have 
a silt loam surface layer and a clay loam substratum. 
The somewhat poorly drained Divide soils are in shallow 
depressions. They are highly calcareous. The moderately 
well drained Embden soils are in swales. They are fine 
sandy loam to a depth of about 30 inches. 

Permeability is moderately rapid in the upper part of 
the Renshaw soil and very rapid in the lower part. It is 
very rapid in the Sioux soil. Runoff is slow on both soils. 
Available water capacity is low. Organic matter content is 
moderate in the Renshaw soil and moderately low in the 
Sioux soil. Tilth is good in both soils. 

Most areas are used for cultivated crops. Some areas 
are irrigated. These soils are suited to wheat, oats, 
barley, flax, corn for silage, grasses, and legumes. The 
hazard of soil blowing is.slight, and the hazard of water 
erosion is moderate. A system of conservation tillage 
that leaves crop residue on the surface helps to control 
erosion. Conservation tillage also helps to provide food 
and cover for resident and migratory wildlife. In most 
years crops are affected by moisture stress because of 
the low available water capacity. Seeding in the fall or 
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early in the spring helps to overcome this limitation. 
Leaving'tall stubble on the surface helps to trap snow 
and thus increases the supply of soil moisture. 

The key range plants on these soils are 
needleandthread, little bluestem, and blue grama. 
Crested wheatgrass, intermediate wheatgrass, pubescent 
wheatgrass, smooth bromegrass, and alfalfa are suitable 
hay and pasture plants. Water erosion and the low 
available water capacity are problems, especially if the 
range is overgrazed. Reestablishing vegetation is difficult 
in denuded areas. Maintaining an adequate cover of the 
key plants helps to control water erosion and prevent 
denuding. Gullies can form along cattle trails. Cross 
fences that control the pattern of livestock traffic help to 
prevent gullying. 

The Renshaw soil is suited to some of the climatically 
adapted trees and shrubs grown as windbreaks and 
environmental plantings, but the Sioux soil generally is 
unsuited to all species. Because the Renshaw soil is 
droughty, the trees and shrubs commonly are affected 
by moisture stress. Supplemental watering helps to 
ensure the survival of seedlings. Little benefit is derived 
from fallowing the season prior.to planting because of 
the low available water capacity. Eliminating grasses and 
weeds before the trees and'shrubs are planted and 
controlling the regrowth of this ground cover improve the 
survival and growth rates of the seedlings. 

These soils are poorly suited to septic tank absorption 
fields and are suited to buildings. Because of the very 
rapid permeability, they readily absorb but do not 
adeguately filter the effluent in septic tank absorption 
fields. The poor filtering capacity may result in the 
pollution of ground water. A mound system helps to 
prevent this pollution. The sides of shallow excavations, 
such as those for basements, tend to cave in unless 
they are shored. 

The land capability classification of the Renshaw soil 
is Ille, and that of the Sioux soil is VIs. The productivity 
index of both soils for spring wheat is 34. 


65—Renshaw loam, 0 to 3 percent slopes. This 
deep, level and nearly level, somewhat excessively 
drained soil is on glacial outwash plains. It is underlain 
by gravelly sand at a depth of about 19 inches. Individual 
areas range from about 10 to more than 400 acres in 
size. 

Typically, the surface layer is black loam about 7 
inches thick. The subsoil is about 12 inches thick. It is 
very dark brown loam in the upper part and dark brown 
gravelly coarse sand in the lower part. The substratum to 
a depth of about 60 inches is dark brown gravelly sand. 
In some places, the dark color of the surface layer 
extends to a depth of 16 to 30 inches and the depth to 
gravelly coarse sand is more than 22 inches. In other 
places the subsoil is sandy loam. 

Included with this soil in mapping are small areas of 
Arvilla, Divide, Marysland, and Sioux soils. These soils 
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make up about 5 to 25 percent of the unit. Arvilla soils 
are sandy loam in the surface layer and in the upper part 
of the subsoil. They occur as areas intermingled with 
areas of the Renshaw soil. The somewhat poorly drained 
Divide soils are in swales. The poorly drained Marysland 
soils are in depressions. They are highly calcareous. 
Sioux soils are on slight rises. They have a very gravelly 
sand substratum. Also included are some undulating 
areas. 

Permeability is moderately rapid in the upper part of 
the Renshaw soil and very rapid in the lower part. Runoff 
is slow. Available water capacity is low. Organic matter 
content is moderate. Tilth is good. 

Most areas are-used for cultivated crops. Some areas 
are irrigated. This soil is suited to wheat, oats, barley, 
flax, corn for silage, grasses, and legumes. The hazards 
of soil blowing and water erosion are slight. A system of 
conservation tillage that leaves crop residue on the 
surface helps to protect the surface. Conservation tillage 
also helps to provide food and cover for resident and 
migratory wildlife. In most years crops are affected by 
moisture stress because of the low available water 
capacity. Seeding in the fall or early in spring helps to 
overcome this limitation. Leaving tall stubble on the 
surface helps to trap snow and thus increases the supply 
of soil moisture. 

The key range plants on this soil are needleandthread, 
little bluestem, and sideoats grama. Crested and 
intermediate wheatgrass, smooth bromegrass, and 
alfalfa are suitable hay and pasture plants. The low 
available water capacity is a limitation, especially if the 
range is overgrazed. Reestablishing vegetation is difficult 
in denuded areas. Maintaining an adeguate cover of the 
key plants helps to protect the surface. 

This soil is suited to some of the climatically adapted 
trees and shrubs grown as windbreaks and 
environmental plantings. Because the soil is droughty, 
the trees and shrubs commonly are affected by.moisture 
stress. Supplemental watering helps to ensure the 
survival of seedlings. Little benefit is derived from 
fallowing the season prior to planting because of the low 
available water capacity. Eliminating grasses and weeds 
before the trees and shrubs are planted and controlling 
the regrowth of this ground cover improve the survival 
and growth rates of the seedlings. 

This soil is poorly suited to septic tank absorption 
fields and is suited to buildings. Because of the very 
rapid permeability, it readily absorbs but does not 
adeguately filter the effluent in septic tank absorption 
fields. The poor filtering capacity may result in the 
pollution of ground water. A mound system helps to 
prevent this pollution. The sides of shallow excavations, 
such as those for basements, tend to cave in unless 
they are shored. 

The land capability classification is Ills. The 
productivity index for spring wheat is 47. 
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66C—Williams-Zahl loams, 6 to 9 percent slopes. 
These deep, gently rolling, well drained soils are on 
glacial till plains. The Williams soil is on side slopes. The 
Zahl soil is on knolls, ridges, and shoulder slopes. 
Individual areas range from about 10 to more than 100 
acres in size. They are about 50 to 80 percent Williams 
soil and 10 to 30 percent Zahl soil. The two soils occur 
as areas so intricately mixed or so small that mapping 
them separately is not practical. 

Typically, the Williams soil has a very dark brown loam 
surface layer about 5 inches thick. The subsoil is clay 
loam about 15 inches thick. It is dark brown in the upper 
part and dark grayish brown in the lower part. The 
substratum to a depth of about 60 inches is olive brown, 

. mottled clay loam. In some places the dark color of the 
surface layer extends to a depth of more than 16 ínches. 
In other places the surface layer is sandy loam. In some 
areas the subsoil does not have a layer of accumulated 
clay. 

Typically, the Zahl soil has a very dark brown loam 
surface layer about 6 inches thick. The subsoil is dark 
grayish brown, mottled clay loam about 20 inches thick. 
The substratum to a depth of about 60 inches is dark 
grayish brown, mottled clay loam. In some places the 
surface layer is sandy loam. In other places it is lighter 
colored and is only 2 to 5 inches thick. 

Included with these soils in mapping are small areas oí 
Flaxton, Noonan, Parnell, Sioux, and Tonka soils. These 
included soils make up about 5 to 15 percent of the unit. 
The Flaxton soils have a fine sandy loam surface layer. 
They occur as areas intermingled with areas of the 
Williams soil. The moderately well drained Noonan soils 
are in swales. They have a dense, alkali subsoil. The 
very poorly drained Parnell and poorly drained Tonka 
soils are in depressions. The excessively drained Sioux 
soils are on knolls. They have a very gravelly sand 
substratum. Also included are some cobbly or stony 
areas. 

Permeability is moderately slow in the Williams and 
Zahl soils, and runoff is medium. Available water 
capacity is high. Organic matter content is moderate. 
Tilth is good. 

Most areas are used for cultivated crops. These soils 
are suited to wheat, oats, barley, flax, grasses, and 
legumes. The hazard of water erosion is severe on both 
soils, and the hazard of soil blowing is moderate on the 
Zahl soil. A system of conservation tillage that leaves 
crop residue on the surface, windbreaks, and 
stripcropping help to control soil blowing and water 
erosion. Conservation tillage also helps to provide food 
and cover for resident and migratory wildlife. 

The key range plants on these soils are 
needleandthread, western wheatgrass, and little 
bluestem. Crested wheatgrass, intermediate wheatgrass, 
pubescent wheatgrass, smooth bromegrass, and alfalfa 
are suitable hay and pasture plants. Soil blowing and 
water erosion are hazards, especially if the range is 
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overgrazed. They can be controlled by maintaining an 
adequate cover of the key plants. Gullies can form along 
cattle trails. Cross fences that control the pattern of 
livestock traffic help to prevent gullying. 

The Williams soil is suited to nearly all of the 
climatically adapted trees and shrubs grown as 
windbreaks and environmental plantings. The Zahl soil is 
suited only to the most drought tolerant species. 
Optimum growth, survival, and vigor are unlikely on this 
soil. Eliminating grasses and weeds before the trees and 
shrubs are planted and controlling the regrowth of this 
ground cover improve the survival and growth rates of 
the seedlings. On the Zahl soil, strips of an annual cover 
crop between the rows help to control soil blowing and 
protect the seedlings from abrasion. 

These soils are suited to septic tank absorption fields 
and buildings. The moderately slow permeability is a 
limitation ìn septic tank absorption fields, but it can be 
overcome by enlarging the field. The shrink-swell 
potential is a limitation on building sites, but installing a 
surface and foundation drainage system and reinforcing 
foundations and basement walls help to prevent the 
structural damage caused by shrinking and sweiling. 

The land capability classification of the Williams soil is 
Ille; and that of the Zahl soil is Ve. The productivity 
index of both soils for spring wheat is 49. 


66E—Williams-Zahl loams, 9 to 35 percent slopes. 
These deep, well drained soils are on glacial till plains 
and moraines. The rolling and hilly Williams soil is on 
side slopes and on the summits of ridges. The rolling to 
steep Zahl soil is on narrow ridges and shoulder slopes. 
Individual areas range from about 15 to more than 1,500 
acres in size. They are about 45 to 60 percent Williams 
soil and 35 to 45 percent Zahl soil. The two soils occur 
as areas so intricately mixed or so small that mapping 
them separately is not practical. 

Typically, the Williams soil has a very dark brown loam 
surface layer about 5 inches thick. The subsoil is clay 
loam about 15 inches thick. It is dark brown in the upper 
part and dark grayish brown in the lower part. The 
substratum to a depth of about 60 inches is olive brown, 
mottled clay loam. In some places the dark color of the 
surface layer extends to a depth of more than 16 inches. 
In other places the surface layer is sandy loam. In some 
areas the subsoil does not have a layer of accumulated 
clay. 

Typically, the Zahl soil has a very dark brown loam 
surface layer about 6 inches thick. The subsoil is dark 
grayish brown, mottled clay loam about 20 inches thick. 
The substratum to a depth of about 60 inches is dark 
grayish brown, mottled clay loam. In some places the 
surface layer is lighter colored and is only 2 to 5 inches 
thick. In other places it is sandy loam or gravelly loam. 

Included with these soils in mapping are small areas of 
Noonan, Parnell, Sioux, and Vebar soils. These included 
soils make up about 5 to 10 percent of the unit. The 
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moderately well drained Noonan soils are in swales. 
They have a dense, alkali subsoil. The very poorly | 
drained Parnell soils are in depressions. The excessively 
drained Sioux soils are on ridges. They have a very - 
gravelly sand substratum. Vebar soils are moderately 
deep to soft sandstone. They are on ridges. Also 
included are some cobbly or stony areas. 

Permeability ìs moderately slow in the Williams and 
Zahl soils, and runoff is rapid. Available water capacity is 
high. Organic matter content is moderate. Tilth is good. 

Most areas are used as range. Because of a severe 
hazard of water erosion on both soils, a moderate 
hazard of soil blowing on the Zahl soil, and the slope of 
both soils, this unit is generally unsuited to wheat, oats, 
and barley. It is best suited to range. The key range 
plants are western wheatgrass, little bluestem, and 
needleandthread. Soil blowing and water erosion are 
hazards, especially if the range is overgrazed. 
Reestablishing vegetation is difficult in denuded areas. 
The slope limits the use of machinery. Maintaining an 
adeguate cover of the key plants helps to control soil 
blowing and water erosion and prevent denuding. 

The Zahl soil and the hilly areas of the Williams soil 
generally are unsuited to the climatically adapted trees 
and shrubs grown as windbreaks and environmental 
plantings. Trees and shrubs can be grown to enhance 
esthetic effects or improve wildlife habitat if they are 
hand planted or scalp planted. The rolling areas of the 
Williams soil are suited to nearly all of the climatically 
adapted species. Eliminating grasses and weeds before 
the trees and shrubs are planted and controlling the 
regrowth of this ground cover improve the survival and 
growth rates of the seedlings. 

These soils are poorly suited to septic tank absorption 
fields and buildings. The moderately slow permeability is 
a limitation in septic tank absorption fields, but it can be 
overcome by enlarging the field. The shrink-swell 
potential is a limitation building sites, but installing a 
surface and foundation drainage system and reinforcing 
foundations and basement walls help to prevent the 
structural damage caused by shrinking and swelling. The 
slope is a limitation on sites for buìldings and septic tank 
absorption fields, but it can be overcome by designing 
the buildings and absorption fields so that they conform 
to the natural slope of the land. 

The land capability classification of the Williams soil is 
Vle, and that of the Zahl soil is Vlle. The productivity 
index of both soils for spring wheat is O. 


67—Williams-Bowbells loams, 1 to 3 percent 
slopes. These deep, nearly level soils are on glacial till 
plains. The well drained Williams soil is on flats. The 
moderately well drained Bowbells soil is in swales. 
Individual areas range from about 10 to more than 2,500 
acres in size. They are about 40 to 60 percent Williams 
soil and 25 to 45 percent Bowbeils soil. The two soils 
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occur as areas so intricately mixed or so small that 
mapping them separately is not practical. 

Typically, the Williams soil has a very dark brown loam 
surface layer about 7 inches thick. The subsoil is clay 
loam about 20 inches thick. It is dark grayish brown in 
the upper part and light olive brown in the lower part. 
The substratum to a depth of about 60 inches is grayish 
brown clay loam. In some places the subsoil does not 
have a layer of accumulated clay. In other places the 
substratum is silty clay loam. 

Typically, the Bowbells soil has a black loam surface. 
soil about 13 inches thick. The subsoil is about 36 
inches thick. It is very dark grayish brown clay loam in 
the upper part, very dark grayish brown loam in the next 
part, and grayish brown clay loam in the lower part. The 
substratum to a depth of about 60 inches is dark grayish 
brown clay loam. In some places the surface layer is silt 
loam. In other places a thin layer of gravelly loam or 
gravelly sandy loam is between the subsoil and the 
substratum. 

Included with these soils in mapping are small areas of 
Fordville, Hamerly, Noonan, Parnell, and Tonka soils. 
These included soils make up about 5 to 15 percent of 
the unit. Fordville soils have a gravelly sand substratum. 
They are in swales. The somewhat poorly drained 
Hamerly soils are on the rims of depressions. They are 
highly calcareous. Noonan soils are in swales. They 
have a dense, alkali subsoil. The very poorly drained 
Parnell and poorly drained Tonka soils are in 
depressions. 

Permeability is moderately slow in the Williams and 
Bowbells soils, and runoff is slow. Available water 
capacity and organic matter content are high. Tilth is 
good. 

Most areas are used for cultivated crops. These soils 
are suited to wheat, oats, barley, flax, grasses, and 
legumes. The hazards of soil blowing and water erosion 
are slight. A system of conservation tillage that leaves 
crop residue on the surface helps to protect the surface. 
Conservation tillage also helps to provide food and cover 
for resident and migratory wildlife. 

The key range plants on these soils are western 
wheatgrass, green needlegrass, and big bluestem. 
Crested and intermediate wheatgrass, smooth 
bromegrass, switchgrass, and alfalfa are suitable hay 
and pasture plants. No major hazards affect the use of 
these soils for range. Maintaining an adequate cover of 
the key plants helps to protect the surface. 

The Williams soil is suited to nearly all of the 
climatically adapted trees and shrubs grown as 
windbreaks and environmental plantings. The Bowbells 
soil is suited to all climatically adapted species. It has no 
critical limitations. Eliminating grasses and weeds before 
the trees and shrubs are planted and controlling the 
regrowth of this ground cover improve the survival and 
growth rates of the seedlings. 
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These soils are suited to septic tank absorption fields 
and buildings. The moderately slow permeability is a 
limitation in septic tank absorption fields, but it can be 
overcome by enlarging the field. The shrink-swell 
potential is a limitation on building sites, but installing a 
surface and foundation drainage system and reinforcing 
foundations and basement walls help to prevent the 
structural damage caused by shrinking and swelling. 

The land capability classification is llc. The productivity 
index for spring wheat is 83. 


67B—Williams-Bowbells loams, 3 to 6 percent 
slopes. These deep, undulating soils are on glacial till 
plains. The well drained Williams soil is on flats and side 
slopes. The moderately well drained Bowbells soil is in 
swales. Individual areas range from about 10 to more 
than 1,500 acres in size. They are about 40 to 75 
percent Williams soil and 10 to 50 percent Bowbells soil. 
The two soils occur as areas so intricately mixed or so 
small that mapping them separately is not practical. 

Typically, the Williams soil has a very dark brown loam 
surface layer about 7 inches thick. The subsoil is clay 
loam about 16 inches thick. It is dark brown in the upper 
part and grayish brown in the lower part. The substratum 
to å depth of about 60 inches is olive brown loam. In 
some places the surface layer is fine sandy loam, silt 
loam, or clay loam. In other places the subsoil does not 
have a layer of accumulated clay. 

Typically, the Bowbells soil has a black loam surface 
soil about 13 inches thick. The subsoil is about 36 
inches thick. It is very dark grayish brown clay loam in 
the upper part, very dark grayish brown loam in the next 
part, and grayish brown clay loam in the lower part. The 
substratum to a depth of about 60 inches is dark grayish 
brown clay loam. In some places the surface layer is silt 
loam. In other places a thin layer of gravelly loam or 
gravelly sandy loam is between the subsoil and the 
substratum. 

included with these soils in mapping are small areas of 
Hamerly, Noonan, Parnell, Tonka, and Zahl soils. These 
included soils make up about 5 to 25 percent of the unit. 
The somewhat poorly drained Hamerly soils are on the 
rims of depressions. They are highly calcareous. Noonan 
soils are in swales. They have a dense, alkali subsoil. 
The very poorly drained Parnell and poorly drained 
Tonka soils are in depressions. The well drained Zahl 
soils are on low knobs and knolls. They have a 
calcareous subsoil. 

Permeability is moderately siow in the Williams and 
Bowbells soils, and runoff is medium. Available water 
capacity and organic matter content are high. Tilth is 
good. 

Most areas are used for cultivated crops. These soils 
are suited to wheat, oats, bartey, flax, grasses, and 
legumes. The hazard of soil blowing is slight, and the 
hazard of water erosion is moderate. A system of 
conservation tillage that leaves crop residue on the 
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surface and stripcropping help to control water erosion. 
Conservation tillage also helps to provide food and cover 
for resident and migratory wildlife. 

The key range plants on these soils are western 
wheatgrass, green needlegrass, and big bluestem. 
Crested and intermediate wheatgrass, smooth 
bromegrass, and alfalfa are suitable hay and pasture 
plants. If the range is overgrazed, water erosion is a 
hazard. It can be controlled by maintaining an adeguate 
cover of the key plants. Gullies can form along cattle 
trails. Cross fences that control the pattern of livestock 
traffic help to prevent gullying. 

The Williams soil is suited to nearly all of the 
climatically adapted trees and shrubs grown as 
windbreaks and environmental plantings. The Bowbells 
soil is suited to all climatically adapted species. It has no 
critical limitations. Eliminating grasses and weeds before 
the trees and shrubs are planted and controlling the 
regrowth of this ground cover improve the survival and 
growth rates of the seedlings. 

These soils are suited to septic tank absorption fields 
and buildings. The moderately slow permeability is a 
limitation in septic tank absorption fields, but it can be 
overcome by enlarging the field. The shrink-swell 
potential is a limitatìon on building sites, but installing a 
surface and foundation drainage system and reinforcing 
foundations and basement walls help to prevent the 
structural damage caused by shrinking and swelling. 

The land capability classification is lle. The productivity 
index for spring wheat is 78. 


69C—Maddock-Serden loamy fine sands, 3 to 9 
percent siopes. These deep, undulating and gently 
rolling, hummocky soils are on glacial outwash plains 
mantled with eolian material. The well drained Maddock 
soil is on low knobs and hummocks. The excessively 
drained Serden soil is on knobs and ridges. Individual 
areas range from about 10 to more than 1,000 acres in 
size. They are about 35 to 70 percent Maddock soil and 
20 to 60 percent Serden soil. The two soils occur as 
areas so intricately mixed or so small that mapping them 
separately is not practical. 

Typically, the surface soil of the Maddock soil ìs loamy 
fine sand about 14 inches thick. It is black in the upper 
part and very dark, grayish brown in the lower part. The 
substratum to a depth of about 60 inches is olive brown 
fine sand. It is mottled between depths of 48 and 60 ` 
inches. In some areas the surface layer is loamy sand or 
fine sandy loam. 

Typically, the Serden soil has a very dark gray loamy 
fine sand surface layer about 4 inches thick. The next 
layer is very dark grayish brown fine sand about 3 inches 
thick. The substratum to a depth of about 60 inches is 
dark grayish brown fine sand. Ín some places the 
surface layer is loamy sand or fine sand. In other places 
it is calcareous. 
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Included with these soils in mapping are small areas of 
Arveson, Arvilla, and Ulen soils. These included soils 
make up about 5 to 10 percent of the unit. The poorly 
drained Arveson soils are in depressions. They have a 
loam surface layer and are highly calcareous. Arvilla 
soils have a coarse sand substratum. They occur as 
areas intermingled with areas of the Maddock and 
Serden soils. The somewhat poorly drained Ulen soils 
are in swales. They are highly calcareous. Also included 
are areas of blown-out land less than 1 acre in size. 

Permeability is rapid in the Maddock and Serden soils, 
and runoff is very slow. Available water capacity is low. 
Organic matter content is moderately low in the 
Maddock soil and low in the Serden soil. 

Most areas are used as range. Because of a severe 
hazard of soil blowing and the droughtiness, these soils 
are generally unsuited to wheat, oats, and barley. They 
are best suited to range. The key range plants are 
needleandthread, prairie sandreed, and sand bluestem. 
Intermediate and pubescent wheatgrass, smooth 
bromegrass, and alfalfa are suitable hay and pasture 
plants. Soil blowing and the low available water capacity 
are problems, especially if the range is overgrazed. 
Reestablishing vegetation is difficult in denuded areas. 
Maintaining an adeguate cover of the key plants helps to 
control soil blowing and prevent denuding. 

The Serden soil is suited to only a few of the 
climatically adapted trees and shrubs grown as 
windbreaks and environmental plantings. The undulating 
areas of the Maddock soil are suited to many climatically 
adapted species, but it is droughty. The trees and shrubs 
commonly are affected by moisture stress. Supplemental 
watering helps to ensure the survival of seedlings. Little 
benefit is derived from fallowing the season prior to 
planting because of the low available water capacity. 
Eliminating grasses and weeds before the trees and 
shrubs are planted and controlling the regrowth of this 
ground cover improve the survival and growth rates of 
the seedlings. Strips of an annual cover crop between 
the rows of trees and shrubs help to control soil blowing 
and protect the seedlings from abrasion: 

These soils are poorly suited to septic tank absorption 
fields and are suited to buildings. Because of the rapid 
permeability, they readily absorb but do not adeguately 
filter the effluent in septic tank absorption fields. The 
poor filtering capacity may result in the pollution of 
ground water. A mound system helps to prevent this 
pollution. The sides of shallow excavations, such as 
those for basements, tend to cave in unless they are 
shored. 

The land capability classification is Vle. The 
productivity index for spring wheat is 0. 


69E—Serden loamy fine sand, 3 to 35 percent 
slopes. This deep, undulating to steep, excessively 
drained soil is on glacial outwash plains mantled with 
sandy eolian material. The sandy material has been 
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blown into ridges and hillocks, and the surface is. 
hummocky. Individual areas range from about 20 to more 
than 400 acres in size. 

Typically, the surface layer is very dark gray loamy fine 
sand about 4 inches thick. The next layer is very dark 
grayish brown fine sand about 3 inches thick. The 
substratum to a depth of about 60 inches is dark grayish 
brown fine sand. In some places the surface layer is fine 
sand or loamy sand. In other places a buried surface 
layer is in the substratum. In some areas the soil is 
mottled below a depth of about 40 inches. 

Included with this soil in mapping are small areas of 
Arveson, Hecla, and Ulen soils. These soils make up 
about 5 to 35 percent of the unit. The poorly drained and 
very poorly drained Arveson soils are in depressions. 
They are highly calcareous. The moderately well drained 
Hecla soils are on flats and in swales. They are dark to a 
depth of more than 16 inches. The somewhat poorly 
drained Ulen soils are in swales. They are highly 
calcareous. Also included are small areas of blown-out 
land 0.25 acre to 10 acres in size. 

Permeability is rapid in the Serden soil, and runoff is 
slow. Available water capacity and organic matter 
content are low. 

Most areas are used as range and wildlife habitat. 
Because of a severe hazard of soil blowing, the 
droughtiness, and the slope, this soil generally is 
unsuited to cultivated crops. It is best suited to range 
and wildlife habitat. The key range plants are 
needleandthread and prairie sandreed. Soil blowing and 
the low available water capacity are problems, especially 
if the range is overgrazed. Reestablishing vegetation is 
difficult in denuded areas. Maintaining an adeguate cover 
of the key plants helps to control soil blowing and 
prevent denuding. E 

Where slopes are undulating or gently rolling, this soil 
is suited to a few of the climatically adapted trees and 
shrubs grown as windbreaks and environmental 
plantings. Because the soil is droughty, the trees and 
shrubs commonly are affected by moisture stress. 
Supplemental watering helps to ensure the survival of 
seedlings. Little benefit is derived from fallowing the . 
season príor to planting because of the low available 
water capacity. Eliminating grasses and weeds before 
the trees and shrubs are planted and controlling the 
regrowth of this ground cover improves the survival and 
growth rates of the seedlings. Strips of an annual cover 
crop between the rows of trees and shrubs help to 
control soil blowing and protect the seedlings from 
abrasion. 

This soil is poorly suited to septic tank absorption 
fields but is suited to buildings. Because of the rapid 
permeability, it readily absorbs but does not adequately 
filter the effluent in septic tank absorption fields. The ` 
poor filtering capacity may result in the pollution of 
ground water. A mound system helps to prevent this 
pollution. The slope is a limitation on sites for buildings 
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and septic tank absorption fields, but it can be overcome 
by designing the buildings and absorption fields so that 
they conform to the natural slope of the land. The sides 
of shallow excavations, such as those for basements, 
tend to cave in unless they are shored. 

The land capability classification is Vle. The 
productivity index for spring wheat is 0. 


72B—Miranda loam, 0 to 6 percent slopes. This 
deep, level to undulating, moderately well drained, alkali 
soil is on glacial till plains. Individual areas range from 
about 10 to more than 100 acres in size. 

Typically, the surface layer is black loam about 4 
inches thick. The subsurface layer is very dark gray silt 
loam about 3 inches thick. The subsoil is clay loam 
about 50 inches thick. It is very dark grayish brown in the 
upper part, olive brown in the next part, and olive gray 
and mottled in the lower part. The substratum to a depth 
of about 60 inches is olive gray, mottled clay loam. In 
some places the surface layer is fine sandy loam or silty 
clay loam. In other places salts are in the surface layer. 
In some areas the soil has an exposed subsoil and 
supports no vegetation. 

Included with this soil in mapping are small areas of 
Barnes soils, the saline Colvin soils, and Flaxton, 
Noonan, and Williams soils. These soils make up about 
5 to 10 percent of the unit. The well drained Barnes, 
Flaxton, and Williams soils are higher on the landscape 
than the Miranda soil. They do not have a dense, alkali 
subsoil. The poorly drained Colvin soils are on flats. 
They are saline and highly calcareous. Noonan soils do 
not have a layer of accumulated gypsum or other salts 
within a depth of 16 inches. They are on scattered 
microknolls. 

Permeability is very slow in the Miranda soil, and 
runoff is slow. Available water capacity is moderate. 
Salts in the soil reduce the amount of water available to 
plants. Organic matter content is moderately low. The 
dense, alkali subsoil restricts the depth to which plant 
roots can penetrate. 

Most areas are used as range. Because of alkalinity 
and salinity, this soil generally is unsuited to cultivated 
crops, trees, shrubs, tame grasses, and legumes. It is 
best suited to range. The key range plants are western 
wheatgrass, blue grama, and buffalograss. The dense, 
alkali subsoil and the salts are limitations, especially if 
the range is overgrazed. Reestablishing vegetation is 
difficult in denuded areas. Maintaining an adequate cover 
of the key plants helps to protect the surface. Stock 
water ponds constructed in this soil sometimes contain 
salty water. 

This soil is generally unsuited to septic tank absorption 
fields but is suited to buildings. Because of the very slow 
permeability, it generally is not used as a site for septic 
tank absorption fields. Better sites generally are nearby. 
The shrink-swell potential is a limitation on building sites, 
but installing a surface and foundation drainage system 
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and reinforcing foundations and basement walls help to 
prevent the structural damage caused by shrinking and 
swelling. 

The land capability classification is Vis. The 
productivity index for spring wheat is 0. 


74B—Willlams-Noonan loams, 1 to 6 percent 
slopes. These deep, nearly level and undulating soils 
are on glacial till plains. The well drained Williams soil is 
on side slopes or. on flats. The moderately well drained, 
alkali Noonan soil ís on foot slopes or in swales. 
Individual areas range from about 10 to more than 200 
acres in size. They are about 45 to 60 percent Williams 
soil and 35 to 50 percent Noonan soil. The two soils 
occur as areas so intricately mixed or so small that 
mapping them separately is not practical. 

Typically, the Williams soil has a very dark brown loam 
surface layer about 7 inches thick. The subsoil is clay 
loam about 20 inches thick. It is dark grayish brown in 
the upper part and light olive brown in the lower part. 
The substratum to a depth of about 60 inches is grayish 
brown clay loam. In some places the subsoil does not 
have a layer of accumulated clay. In other places the 
dark color of the surface layer extends to a depth of 
more than 16 inches. 

Typically, the Noonan soil has a very dark brown loam 
surface layer about 8 inches thick. The subsurface layer 
is very dark grayish brown loam about 3 inches thick. 
The subsoil is clay loam about 31 inches thick. It is dark 
grayish brown and brown in the upper part and dark 
grayish brown and mottled in the lower part. The 
substratum to a depth of about 60 inches is dark grayish 
brown, mottled clay loam. In some places the surface 
layer is silt loam or clay loam. In other places the subsoil 
is silty clay or clay. 

Included with these soils in mapping are small areas of 
Flaxton, Miranda, Tonka, and Zahl soils. These included 
soils make up about 5 to 15 percent of the unit. Flaxton 
soils have a fine sandy loam surface layer. They occur 
as areas intermingled with areas of the Williams soil. 
Miranda soils have accumulated gypsum and other salts 
within a depth of 16 inches. They are lower on the 
landscape than the Williams and Noonan soils. The 
poorly drained Tonka soils are ìn depressions. Zahl soils 
are on low knolls. They have a calcareous subsoil. 

Permeability is moderately slow in the Williams soil 
and slow in the Noonan soil. Runoff is medium on both 
soíls. Available water capacity is high in the Williams soil 
and moderate in the Noonan soil. Organic matter content 
is moderate in both soils. Tilth is fair. The dense, alkali 
subsoil in the Noonan soil restricts the depth to which 
plant roots can penetrate. 

Most areas are used as range. Some areas are used 
for cultivated crops. These soils are suited to wheat, 
oats, barley, flax, grasses, and legumes. The hazard of 
soil blowing is slight, and the hazard of water erosion is 
moderate. A system of conservation tillage that leaves 
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crop residue on the surface and stripcropping help to 
control water erosion. Conservation tillage also helps to 
provide food and cover for resident and migratory 
wildlife. Growing alfalfa and managing crop residue 
increase the infiltration rate, improve tilth, and facilitate 
the penetration of roots in the dense, alkali subsoil of the 
Noonan soil. 

The key range plants on these soils are western 
wheatgrass, needleandthread, green needlegrass, and 
blue grama. Pubescent wheatgrass and alfalfa are 
suitable hay and pasture plants. Water erosion is a 
hazard, especially if the range is overgrazed. Maintaining 
an adequate cover of the key plants helps to prevent 
excessive soil loss. Gullies can form along cattle trails. 
Cross fences that control the pattern of livestock traffic 
help to prevent gullying. 

The Williams soil is suited to nearly all of the 
climatically adapted trees and shrubs grown as 
windbreaks and environmental plantings. The Noonan 
soil is suited to only the species that are drought and 
salt tolerant. Supplemental watering helps to ensure the 
survival of seedlings. Individual trees and shrubs on the 
Noonan soil vary in height, density, and vigor, which are 
affected by the restricted root development in the dense, 
alkali subsoil and the reduced amount of available water 
resulting from the salts in the soil. 

These soils are suited to septic tank absorption fields 
and buildings. The Williams soil is better suited than the 
Noonan soil. The slow or moderately slow permeability is 
a limitation in septic tank absorption fields, but it can be 
overcome by enlarging the absorption field. The shrink- 
swell potential is a limitation on building sites, but 
installing a surface and foundation drainage system and 
reinforcing foundations and basement walls help to 
prevent the structural damage caused by shrinking and 
swelling. 

The land capability classification of the Williams soil is 
lle, and that of the Noonan soil is IVs. The productivity 
index of both soils for spring wheat is 58. 


76—Letcher fine sandy loam, 0 to 3 percent 
slopes. This deep, level and nearly level, somewhat 
poorly drained, alkali soil is on glacial till and lacustrine 
plains mantled with sandy material. Individual areas 
'range from 5 to about 125 acres in size. 

Typically, the surface soil is black fine sandy loam 
about 11 inches thick. The subsurface layer is very dark 
gray fine sandy loam about 2 inches thick. The subsoil is 
about 29 inches thick. It is very dark grayish brown fine 
sandy loam in the upper part; dark brown, mottled loamy 
sand in the next part; and light yellowish brown, mottled 
fine sandy loam in the lower part. The upper part of the 
substratum is dark grayish brown, mottled sandy loam. 
The lower part to a depth of about 60 inches is dark gray 
silty clay. In some places the surface layer is loam or 
sandy loam. In other places the clayey substratum is at a 
depth of 30 to 40 inches. 
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Included with this soil in mapping are small areas of 
Arveson, Colvin, Embdên, Flaxton, and Towner soils. 
These soils make up about 15 to 30 percent of the unit. 
The poorly drained Arveson and very poorly drained 
Colvin soils are in depressions and drainageways. They 
are highly calcareous. The moderately well drained 
Embden and Towner and well drained Flaxton soils are 
on slight rises. They do not have a dense, alkali subsoil. 

Permeability is slow in the Letcher soil. Runoff also is 
slow. Available water capacity is moderate. A seasonal 
high water table is at a depth of 3.5 to 6.0 feet. Organic 
matter content is moderate. Tilth is fair. The dense, alkali 
subsoil restricts the depth to which plant roots can 
penetrate. 

Most areas are cultivated. This soil is poorly suited to 
cultivated crops. Because root penetration is restricted in 
the dense, alkali subsoil, moisture stress restricts crop 
growth in most years. Surface crusting inhibits seedling 
emergence of some crops. Deferring tillage when the 
soil is either too wet or too dry helps to limit surface 
crusting and clodding and results in a better seedbed. 
The hazard of soil blowing is severe, and the hazard of 
water erosion is slight. A system of conservation tillage 
that leaves crop residue on the surface, windbreaks, and 
buffer strips help to control soil blowing. Growing alfalfa 
and managing crop residue increase the infiltration rate, 
improve tilth, and facilitate the penetration of roots in the 
dense, alkali subsoil. 

The key range plants on this soil are needleandthread 
and little bluestem. Wheatgrasses, smooth bromegrass, 
and alfalfa are suitable hay and pasture plants. Soil 
blowing and the moderate available water capacity are 
problems, especially if the range is overgrazed. 
Reestablishing vegetation is difficult in denuded areas. 
Maintaining an adeguate cover of the key plants helps to 
control soil blowing and prevent denuding. 

This soil is suited to only a few of the climatically 
adapted trees and shrubs grown as windbreaks and 
environmental plantings. The only species that grow well 
are those that are drought and salt tolerant. 
Supplemental watering helps to ensure the survival of 
seedlings. Individual trees and shrubs vary in height, 
density, and vigor, which. are affected by the restricted 
root development in the dense, alkali subsoil and the 
reduced amount of available water resulting from the 
salts in the soil. Strips of an annual cover crop between 
the rows help to control soil blowing and protect the 
seedlings from abrasion. 

This soil is poorly suited to septic tank absorption 
fields and buildings because of the seasonal high water 
table and the slow permeability. A mound system helps 
to overcome these limitations in septic tank absorption 
fields. The shrink-swell potential is a limitation on 
building sites, but installing a surface and foundation 
drainage system and reinforcing foundations and 
basement walls help to prevent the structural damage 
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caused by shrinking and swelling. The drainage system 
also helps to prevent seepage into basements. 

The land capability classification is IVs. The 
productivity index for spring wheat is 31. 


92E—Buse-Barnes loams, 9 to 35 percent slopes. 
These deep, well drained soils are on glacial till plains 
and moraines dissected by drainageways. The rolling 
and hilly Barnes soil is on side slopes and summits. The 
rolling to steep Buse soil is on ridges, shoulder slopes, 
and breaks to drainageways. Individual areas range from 
about 10 to more than 1,000 acres-in size. They are 
about 45 to 60 percent Buse soil and 30 to 45 percent 
Barnes soil. The two soils occur as areas so intricately 
mixed or so small that mapping them separately is not 
practical. 

Typically, the Buse soil has a very dark gray loam 
surface layer about 7 inches thick. The subsoil is grayish 
brown loam about 11 inches thick. The substratum to a 
depth of about 60 inches is light olive brown clay loam. 
In some places the surface layer is lighter colored and is 
only 3 to 6 inches thick. In other places it is gravelly 
loam or cobbly loam. 

Typically, the Barnes soil has a black loam surface 
layer about 5 inches thick. The subsoil is loam about 41 
inches thick. In seguence downward, it is very dark 
grayish brown, dark grayish brown, grayish brown, and 
olive brown. The substratum to a depth of about 60 
inches is light olive brown clay loam. In some areas the 
soil has a very dark brown surface layer and has a layer 
of accumulated clay in the subsoil. 

Included with these soils in mapping are small areas of 
Miranda, Parnell, Sioux, Svea, and Vebar soils. These 
included soils make up about 5 to 20 percent of the unit. 
Miranda soils are in drainageways. They have a dense, 
alkali subsoil and have accumulated gypsum or other 
salts within a depth of 16 inches. The very poorly 
drained Parnell soils are in depressions. They have a 
silty clay loam surface layer. The excessively drained 
Sioux soils are on ridges. They are shallow to very 
gravelly sand. The moderately well drained Svea soils 
are in swales. They are dark to a depth of more than 16 
inches. Vebar soils are on the crests of hills and on 
steep side slopes. They have a fine sandy loam surface 
layer and subsoil and are underlain by soft sandstone at 
a depth of 20 to 40 inches. Also included are some 
stony or bouldery areas. 
` Permeability is moderately slow in the Buse and 
Barnes soils, and runoff is very rapid. Available water 
capacity is high. Organic matter content is high in the 
Barnes soil and moderately low in the Buse soil. 

Most areas are used as range. Because of a severe 
hazard of water erosion on both soils, a moderate 
hazard of soil blowing on the Buse soil, and the slope of 
both soils, this unit is generally unsuited to wheat, oats, 
and barley. The key range plants are little bluestem, 
needlegrass, and western wheatgrass. Soil blowing and 
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water erosion are hazards, especially if the range is 
overgrazed. Reestablishing vegetation is difficult in 
denuded areas. The slope limits the use of machinery. 
Maintaining an adeguate cover of the key plants helps to 
control soil blowing and water erosion and prevent 
denuding. 

These soils are generally unsuited to the climatically 
adapted trees and shrubs grown as windbreaks and 
environmental plantings. Trees and shrubs can be grown 
for esthetic purposes or to enhance wildlife habitat if 
special management, such as hand or scalp planting, is 
applied. 

These soils are poorly suited to septic tank absorption 
fields and buildings. The moderately slow permeability is 
a limitation in septic tank absorption fields, but it can be 
overcome by enlarging the field. The shrink-swell 
potential is a limitation on building sites, but installing a 
surface and foundation drainage system and reinforcing 
foundations and basement walls help to prevent the 
structural damage caused by shrinking and swelling. The 
slope is a limitation in septic tank absorption fields and 
on building sites, but it can be overcome by designing 
the buildings and absorption fields so that they conform 
to the natural slope of the land. 

The land capability classification of the Buse soil is 
Vile, and that of the Barnes soil is Vle. The productivity 
index of both soils for spring wheat is O. 


93E—Vebar-Wllliams complex, 9 to 35 percent 
slopes. These steep, well drained soils are on uplands 
mantled with glacial till. The moderately deep, rolling to 
steep Vebar soil is on narrow ridges, shoulder slopes, 
and the upper side slopes. The deep, rolling and hilly 
Williams soil is on the upper side slopes and on the 
summits of ridges. Individual areas are about 25 to 1,500 
acres in size. They are about 35 to 70 percent Vebar soil 
and 15 to 30 percent Williams soil. The two soils occur. 
as areas so intricately mixed or so small that mapping 
them separately is not practical. 

Typically, the Vebar soil has a very dark grayish brown 
fine sandy loam surface layer about 5 inches thick. The 
subsoil is fine sandy loam about 15 inches thick. It is 
very dark grayish brown in the upper part and dark 
grayish brown in the lower part. The substratum is dark 
grayish brown loamy fine sand about 11 inches thick. 
Soft sandstone bedrock is at a depth of about 31 inches. 
In some places the surface layer is loam. In other places 
the depth to bedrock is more than 40 inches or is 10 to 
20 inches. In some areas the dark color of the surface 
layer extends to a depth of more than 16 inches. 

Typically, the Williams soil has a very dark brown loam 
surface layer about 6 inches thick. The subsoil is dark 
brown clay loam about 7 inches thick. The substratum to 
a depth of about 60 inches is olive brown clay loam. In 
some places the dark color of the surface layer extends 
to a depth of more than 16 inches. In other places the 
surface layer is fine sandy loam. 
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Included with these soils in mapping are small areas of 
Arvilla, Miranda, Noonan, and Sioux soils. These 
included soils make up about 15 to 35 percent of the 
unit. The somewhat excessively drained Arvilla soils 
have a coarse sand substratum. They are lower on the 
landscape than the Vebar and Williams soils. The 
moderately well drained Miranda and Noonan soils have 
a dense, alkali subsoil. Miranda soils are in 
drainageways, and Noonan soils are on small flats. The 
excessively drained Sioux soils are on ridges and 
hilltops. They have a very gravelly sand substratum. Also 
included are some stony areas and areas where bedrock 
crops out. 

Permeability is moderately rapid in the Vebar soil and 
moderately siow in the Williams soil. Runoff is very rapid 
on both soíls. Available water capacity is high in the 
Williams soil and low in the Vebar soil. Organic matter 
content is moderate in the Williams soil and moderately 
low in the Vebar soil. 

Most areas are used as range. Because of a severe 
hazard of water erosion on both soils, the slope of both 
soils, and a severe hazard of soil blowing on the Vebar 
soil, this unit is generally unsuited to wheat, oats, barley, 
trees, and shrubs. It is best suited to range. The key 
range plants are needleandthread, prairie sandreed, 
western wheatgrass, and little bluestem. Soil blowing and 
water erosion are hazards, especially if the range is 
overgrazed. Reestablishing vegetation is difficult in 
denuded areas. The slope limits the use of machinery. 
Maintaining an adeguate cover of the key plants helps to 
control soil blowing and water erosion. 

These soils are poorly suited to septic tank absorption 
fields and buildings because of the slope: In this survey 
area, they are generally not used as building sites or 
absorption fields. Better sites are generally nearby. 

The land capability classification of the Vebar soil is 
Vile, and that of the Williams soil is Vle. The productivity 
index of both soils for spring wheat is 0. 


Prime Farmland 


Prime farmland is one of several kinds of important 
farmland defined by the U.S. Department of Agriculture. 
ዘ is of major importance in meeting the Nation's short- 
and long-range needs for food and fiber. Because the 
supply of high guality farmland is limited, the U.S. 
Department of Agriculture recognizes that responsible 
levels of government, as well as individuals, should 
encourage and facilitate the wise use of our Nation's 
prime farmland. 

Prime farmland, as defined by the U.S. Department of 
Agriculture, is the land that is best suited to food, feed, 
forage, fiber, and oilseed crops. It may be cultivated 
land, pasture, woodland, or other land, but it is not urban 
and built-up land or water areas. It either is used for food 
or fiber crops or is available for those crops. The soil 
gualities, growing season, and moisture supply are those 
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needed for a well managed soil to produce a sustained 
high yield of crops in an economic manner. Prime 
farmland produces the highest yields with minimal inputs 
of energy and economic resources, and farming it results 
in the least damage to the environment. 

Prime farmland has an adeguate and dependable 
supply of moisture from precipitation or irrigation. The 
temperature and growing season are favorable. The level 
of acidity or alkalinity is acceptable. Prime farmland has 
few or no rocks and is permeable to water and air. It is 


. not excessively erodible or saturated with water for long 


periods and is not freguently flooded during the growing 
season. The slope ranges mainly from 0 to 6 percent. 
More detailed information about the criteria for prime 
farmland is available at the local office of the Soil 
Conservation Service. 

About 75,410 acres in the survey area, or more than 8 
percent of the total acreage, meets the soil reguirements 
for prime farmland. Scattered areas of this land are 
throughout the county, but most are in the eastern and 
northern parts, mainly in associations 1 and 6, which are 
described under the heading “General Soil Map Units.” 
Most of this prime farmland is used for crops. The crops 
grown on this land, mainly wheat and other small grain, 
account for a large share of the county's total 
agricultural income each year. 

The map units in the survey area that are considered 
prime farmland are listed in this section. This list does 
not constitute a recommendation for a particular land 
use. The extent of each listed map unit is shown in table 
4. The location is shown on the detailed soil maps at the 
back of this publication. The soil gualities that affect use 
and management are described under the heading 
“Detailed Soil Map Units.” 

Some soils that have a seasonal high water table 
qualify for prime farmland only in areas where this 
limitation has been overcome by drainage measures. 
The need for these measures is indicated after the map 
unit name on the following list. Onsite evaluation is 
needed to determine whether or not this limitation has 
been overcome by corrective measures. 

The map units that meet the requirements for prime 
farmland are: 


3 Marysland loam (where drained) 

7 Arveson-Ulen complex, 0 to 3 percent slopes 
(where drained) 

14 Tonka loam (where drained) 

20 Colvin silt loam (where drained) 

22B Barnes-Svea loams, 1 to 6 percent slopes 

32 Overly silt loam, 0 to 3 percent slopes 

37 Divide loam, 0 to 3 percent slopes 

39 Embden fine sandy loam, 1 to 3 percent slopes 

44 Fordville loam, 0 to 3 percent slopes 

52 Hamerly loam, 0 to 3 percent slopes 

61 Nutley silty clay, 1 to 3 percent slopes 

61B Nutley silty clay, 3 to 6 percent slopes 
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Use and Management ot the Soils 


This soil survey is an inventory and evaluation of the 
soils in the survey area. It can be used to adjust land 
uses to the limitations and potentials of natural 
resources and the environment. Also, it can help avoid 
soil-related failures in land uses. 

In preparing a soil survey, soil scientists, 
conservationists, engineers, and others collect extensive 
field data about the nature and behavior characteristics 
of the soils. They collect data on erosion, droughtiness, 
flooding, and other factors that affect various soil uses 
and management. Field experience and collected data 
on soil properties and performance are used as a basis 
in predicting soil behavior. ; 

Information in this section can be used to plan the use 
and management of soils for crops and pasture; as 
range; for windbreaks; as sites for buildings, sanitary 
facilities, highways and other transportation systems, and 
parks and other recreation facilities: and for wildlife 
habitat. It can be used to identify the potentials and 
limitations of each soil for specific land uses and to help 
prevent construction failures caused by unfavorable soil 
properties. 

Planners and others using soil survey information can 
evaluate the effect of specific land uses on productivity 
and on the environment in all or part of the survey area. 
The survey can help planners to maintain or create a 
land use pattern in harmony with the natural soil. 

Contractors can use this survey to locate sources of 
sand and gravel, roadfill, and topsoil. They can use it to 
identify areas where bedrock, wetness, or very firm soil 
layers can cause difficulty in excavation. 

Health officials, highway officials, engineers, and 
others may also find this survey useful. The survey can 
help them plan the safe disposal of wastes and locate 
sites for pavements, sidewalks, campgrounds, 
playgrounds, lawns, and trees and shrubs. 


Crops and Pasture 


Lyle Samson, agronomist, and Wayne Moen, district conservationist, 
Soil Conservation Service, helped prepare this section. 

General management needed for crops and pasture is 
suggested in this section. The crops best suited to the 
soils including some not commonly grown in the survey 
area are identified; a number of adapted pasture plants 
are listed in each map unit; the system of land capability 
classification used by the Soil Conservation Service is 


explained; and the estimated yields of the main crops 
and hay and pasture plants are listed for each soil. The 
crops best suited to the soils 

Planners of management systems for individual fields 
or farms should consider the detailed information given 
in the description of each soil under “Detailed Soil Map 
Units.” Specific information can be obtained from the 
local office of the Soil Conservation Service or the 
Cooperative Extension Service. 

More than 421,000 acres in Kidder County was used 
for crops and hay in 1982 (4). Of this total 181,400 acres 
was used for close-grown small grain, 37,600 acres for 
row crops, and 162,000 acres for alfalfa and other hay. 
About 40,000 acres was summer fallowed. About 7,080 
acres was irrigated cropland. Since 1980, the acreage 
used for close-grown crops has been increasing and the 
acreage that is pastured or summer fallowed has been 
decreasing. 

Wheat, barley, oats, sunflowers, flax, legumes, corn for 
silage, and tame grasses generally are suited to the soils 
and climate in the county and are grown in many areas. 
Crops that are not commonly grown but are suitable 
include dry edible beans, soybeans, potatoes, rapeseed, 
and mustard. 

The potential of the soils in Kidder County for 
increased production of food and fiber is good. 
Production could be increased by extending the latest 
crop production technology to all cropland in the county. 
This soil survey can facilitate the application of such 
technology. 

The main concerns in managing the cropland and 
pasture in the county are controlling soil blowing and 
water erosion, conserving moisture, and maintaining 
fertility. Clean-tilled areas used for sunflowers are 
particularly erosive. 

Soil blowing is a hazard on nearly all soils in the 
county. It is most severe on Arvilla, Embden, Flaxton, 
Hecla, Maddock, Serden, Towner, and Vebar soils. It can 
damage the soils in a very short time if winds are strong 
and the soils are dry and have no plant cover or surface 
mulch. Water erosion is a hazard on the undulating or 
steeper soils, such as Barnes, Buse, Williams and Zahl. 
Cover crops, wind stripcropping, buffer strips, field 
windbreaks, contour stripcropping, diversions and 
grassed waterways, conservation tillage, a cropping 
sequence that includes grasses and legumes, and crop 
residue management help to control soil blowing and 
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water erosion. A combination of these generally is 
needed. 

Moisture generally is conserved by measures that 
reduce evaporation and runoff rates, increase the rate of 
water infiltration, and control weeds. Examples are 
stubble mulching, conservation tillage, a cropping 
sequence that includes grasses and legumes, field 
windbreaks, buffer strips, cover crops, and crop residue 
management. In areas where summer fallowing helps to 
carry moisture over to the next season, stubble is 
needed on the surface throughout the winter to prevent 
excessive moisture loss and erosion. Weed control helps 
to prevent depletion of the moisture supply. 

Measures that improve fertility are needed on some 
soils. Examples are applications of commercial fertilizer 
or barnyard manure, green manure crops, and a 
cropping sequence that includes legumes. 

Proper management of soils includes measures that 
maintain tilth. These measures are especially needed in 
Nutley soils and other soils that have a surface layer of 
silty clay. Measures that prevent excessive erosion and 
thus a reduction in the content of organic matter are very 
important in maintaining good tilth. The traditional 
practice of clean tillage reduces the organic matter 
content because it results in erosion. 

Other problems in soil management are salinity; a 
dense, alkali subsoil; surface stones; and wetness. Areas 
where salinity is a problem should not be summer 
fallowed. The effects of salinity also can be reduced by 
growing the most salt tolerant crops, including grasses 
and legumes in the cropping sequence, and growing 
green manure crops. Deep tillage can temporarily break 
up the dense, alkali subsoil in Cresbard and Noonan 
soils. The subsoil can be more permanently improved by 
growing deep-rooted grasses and legumes and by 
incorporating green manure crops into the soil. 

Further information about the management and crops 
described in this section can be obtained from local 
offices of the Cooperative Extension Service and the Soil 
Conservation Service. 


Yields Per Acre 


The average yields per acre that can be expected of 
the principal crops under a high level of management 
are shown in table 5. In any given year, yields may be 
higher or lower than those indicated in the table because 
of variations in rainfall and other climatic factors. 

The yields are based mainly on the experience and 
records of farmers, conservationists, and extension 
agents. Available yield data from nearby counties and 
results of field trials and demonstrations are also 
considered. 

The management needed to obtain the indicated 
yields of the various crops depends on the kind of soil 
and the crop. Management can include drainage, erosion 
control, and protection from flooding; the proper planting 
and seeding rates; suitable high-yielding crop varieties; 
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appropriate and timely tillage; control of weeds, plant 
diseases, and harmful insects; favorable soil reaction 
and optimum levels of nitrogen, phosphorus, potassium, 
and trace elements for each crop; effective use of crop . 
residue, barnyard manure, and green manure crops; and 
harvesting that ensures the smallest possible loss. 

The estimated yields reflect the productive capacity of 
each soil for each of the principal crops. Yields are likely 
to increase as new production technology is developed. 
The productivity of a given soil compared with that of 
other soils, however, is not likely to change. 

Crops other than those shown in table 5 are grown in 
the survey area, but estimated yields are not listed 
because the acreage of such crops is small. The local 
office of the Soil Conservation Service or of the 
Cooperative Extension Service can provide information 
about the management and productivity of the soils for 
those crops. 


Productivity Index 


The productivity index is a relative rating of the ability 
of a particular map unit to produce a particular crop yield 
in comparison to other map units. The index ranges from 
0, which indicates no yield, to 100, which indicates the 
highest yield. When the index is calculated, the similar 
and contrasting inclusions are considered as well as the 
soils specified in the name of the map unit. In Kidder 
County a productivity index of 100 was considered egual 
to an average yield of 37 bushels per acre of spring 
wheat. Multiplying the productivity index by 37 and then 
dividing the product by 100 will convert the index number 
to a figure representing the expected yield per acre. 
Flaxton fine sandy loam, 1 to 6 percent slopes, for 
example, has a productivity index of 69, which when 
multiplied by 37 and then divided by 100, converts to 26, 
which ìs the expected annual spring wheat yield in 
bushels per acre for this map unit. (See table 5.) 

The highest yield of spring wheat is 40 bushels on the 
Central Black Glaciated Plains and 34 bushels on the 
Central Dark Brown Glaciated Plains. The average of 
these two yields, that is, 37 bushels, was used in 
determining the eguivalent of a productivity index of 100 
in Kidder County. 


Land Capability Classification 


Land capability classification shows, in a general way, 
the suitability of soils tor most kinds of field crops. Crops 
that require special management are excluded. The soils 
are grouped according to their limitations for field crops, 
the risk of damage if they are used for crops, and the 
way they respond to management. The criteria used in 
grouping the soils do not include major and generally 
expensive landforming that would change slope, depth, 
or other characteristics of the soils, nor do they include 
possible but unlikely major reclamation projects. 
Capability classification is not a substitute for 
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interpretations designed to show suitability and 
limitations of groups of soils for rangeland, for woodland, 
and for engineering purposes. 

In the capability system, soils are generally grouped at 
three levels: capability class, subclass, and unit. Only 
class and subclass are used in this survey. 

Capability classes, the broadest groups, are 
designated by Roman numerals I through Vill. The 
numerals indicate progressively greater limitations and 
narrower choices for practical use. The classes are 
defined as follows: 

Class I soils have few limitations that restrict their use. 

Class II soils have moderate limitations that reduce the 
choice of plants or that require moderate conservation 
practices. 

Class Ill soils have severe limitations that reduce the 
choice of plants or that reguire special conservation 
practices, or both. 

Class IV soils have very severe limitations that reduce 
the choice of plants or that reguire very careful 
management, or both. 

Class V soils are not likely to erode but have other 
limitations, impractical to remove, that limit their use. 

Class VI soils have severe limitations that make them 
generally unsuitable for cultivation. 

Class VII soils have very severe limitations that make 
them unsuitable for cultivation. 

Class VIII soils and miscellaneous areas have 
limitations that nearly preclude their use for commercial 
crop production. 

Capability subclasses are soil groups within one class. 
They are designated by adding a small letter, e, w, s, or 
c, to the class numeral, for example, lle. The letter e 
shows that the main limitation is risk of erosion unless 
close-growing plant cover is maintained; w shows that 
water in or on the soil interferes with plant growth or 
cultivation (in some soils the wetness can be partly 
corrected by artificial drainage); s shows that the soil is 
limited mainly because it is shallow, droughty, or stony; 
and c, used in only some parts of the United States, 
shows that the chief limitation is climate that is very cold 
or very dry. 

In class I there are no subclasses because the soils of 
this class have few limitations. Class V contains only the 
subclasses indicated by w, s, or c because the soils in 
class V are subject to little or no erosion. They have 
other limitations that restrict their use to pasture, range, 
woodland, wildlife habitat, or recreation. 

The capability classification of each map unit ìs given 
in the section “Detailed Soil Map Units." 


Rangeland 


This section was prepared by Leonard Jurgens, range 
conservationist, Soil Conservation Service. 


In areas that have similar climate and topography, 
differences in the kind and amount of vegetation 
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produced on rangeland are closely related to the kind of 
soil. Effective management is based on the relationship 
between the soils and vegetation and water. 

The native vegetation on rangeland consists of a wide 
variety of grasses, grasslike plants, forbs, shrubs, and 
trees. Generally, the plants are suitable for grazing and 
the plant cover is sufficiently productive to justify grazing. 
Cultural treatments generally are not used to increase 
forage production. The composition and production of 
the plant community are determined by soil, climate, 
topography, overstory canopy, and grazing management. 

In 1983, approximately 275,000 acres in Kidder 
County, or about 30 percent of the total acreage, was 
rangeland. In areas where it is properly managed, this 
rangeland is similar to the presettiement prairie of the 
late 1800's and early 1900's. Most of the rangeland is 
on loamy glacial till plains and moraines and sandy and 
loamy glacial lake plains and outwash plains. Much of it 
occurs as rolling to steep soils or level, wet soils. The 
soils are generally unsuited or poorly suited to cultivated 
crops. 

In 1983, the farms and ranches in the county had 
about 83,000 head of cattle. Of that number, about 
3,000 were milk cows (4). Most of the ranches include a 
cow-calf operation. A riumber also include a yearling 
operation, which adds flexibility during periods of low or 
high forage production. On some ranches used for a 
cow-calf operation, sheep are raised for improved 
income stability. 

Because of the relatively short growing season, many 
farmers and ranchers have established cool-season 
tame pastures to supplement the forage produced on 
rangeland and to extend the grazing season in the spring ' 
and fall. Droughts of short duration are common. As a 
result, cool-season pastures cannot be grazed in the fall 
in many years. Generally, large amounts of hay and feed 
are needed because of the long winters. Hay was 
harvested on about 187,000 acres in 1982 (4). 


Range Site and Condition Classes 


Soils vary in their capacity to produce grasses and 
other plants suitable for grazing. Soils that produce 
about the same kinds and amounts of forage are 
grouped into a range site. 

Each range site has a distinctive potential plant 
community that is referred to as the climax vegetation. 
The climax vegetation is relatively stable and indicates 
what the range site is capable of producing. It 
reproduces itself annually and changes very little as long 
as the environment remains unchanged. On the prairie 
the climax vegetation consists of the kinds of plants that 
grew when the region was settled. It is generally the 
most productive combination of forage plants that can 
be grown on the site. When the site is grazed, some of 
the climax vegetation decreases in extent and some of it 
ìncreases. Also, other plants invade the site. : 
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Decreaser plants are the species that decline in 
quantity under close, continuous grazing. They generally 
are the tallest and most productive grasses and forbs 
and are the most palatable to livestock. 

Increaser plants are the species that increase in 
quantity under close grazing at the expense of the 
decreaser species. They generally are the shorter plants 
or the ones less palatable to livestock. 

Invader plants are species normally not included in the 
climax plant community because they cannot compete 
with the climax vegetation for moisture, nutrients, and 
light. They invade the site only after the extent of the 
climax vegetation has been reduced by heavy continual 
grazing. Most invader species have little grazing value. 

Range condition classes indicate the present 
composition of the plant community on a range site in 
relation to the climax vegetation. Range condition is 
expressed as excellent, good, fair, or poor, depending on 
how much the present plant community has departed 
from the climax. Excellent indicates that 76 to 100 
percent of the present plant community is the same as 
the climax vegetation; good, 51 to 75 percent; fair, 26 to 
50 percent; and poor, 25 percent or less. 

Potential forage production depends on the kind of 
range site. Current forage production depends on the 
range condition and the amount of moisture available to 
the plants during the growing season. 

Table 6 shows, for nearly all the soils in the county, 
the range site and the potential annual production of 
vegetation in favorable, average, and unfavorable years. 
Only those soils that are used as rangeland or are suited 
to use as rangeland are listed. An explanation of the 
column headings in table 6 follows. 

A range site is a distinctive kind of rangeland that 
produces a characteristic natural plant community that 
differs from natural plant communities on other range 
sites in kind, amount, and proportion of range plants. 
The relationship between soils and vegetation was 
ascertained during this survey; thus, range sites 
generally can be determined directly from the soil map. 
Soil properties that affect moisture supply and plant 
nutrients have the greatest influence on the productivity 
of range plans. Soil reaction, salt content, and å 
seasonal high water table are also important. 

Potential annual production is the amount of 
vegetation that can be expected to grow annually on 
well managed rangeland that is supporting the potential 
natural plant community. It includes all vegetation, 
whether or not it is palatable to grazing animals. It 
includes the current year's growth of leaves, twigs, and 
fruits of woody plants. It does not include the increase in 
stem diameter of trees and shrubs. It is expressed in 
pounds per acre of air-dry vegetation for favorable, 
average, and unfavorable years. In a favorable year, the 
amount.and distribution of precipitation and the 
temperatures make growing conditions substantially 
better than average. In an unfavorable year, growing 
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conditions are well below average, generally because of 
low available soil moisture. 

Yields are adjusted to a common percent of air-dry 
moisture content. The relationship of green weight to air- 
dry weight varies according to such factors as exposure, 
amount of shade, recent rains, and unseasonable dry 
periods. 

Range management reguires a knowledge of the kinds 
of soil and of the potential natural plant community. It 
also reguires an evaluation of the present range 
condition. Range condition is determined by comparing 
the present plant community with the potential natural 
plant community on a particular range site. The more 
closely the existing community resembles the potential 
community, the better the range condition. Range 
condition is an ecological rating only. 

The objective in range management is to control 
grazing so that the plants growing on a site are about 
the same in kind and amount as the potential natural 
plant community for that site. Such management 
generally results in the optimum production of 
vegetation, control of undesirable brush species, 
conservation of water, and control of erosion. 
Sometimes, however, a range condition somewhat below 
the potential meets grazing needs, provides wildlife 
habitat, and protects soil and water resources. 

Good range management keeps the range in excellent 
or good condition. Water is conserved, yields are 
improved, and soils are protected. The main 
management concern is recognizing the changes in the 
plant community that take place gradually and can be 
misinterpreted or overlooked. Growth encouraged by 
heavy rainfall, for example, may lead to the conclusion 
that the range is in good condition, when actually the 
plant cover is weedy and the long-term trend is toward 
lower production. On the other hand, some rangeland 
that has been grazed closely for a short perìod may 
have a degraded appearance that temporarily obscures 
its quality and ability to recover rapidly. 

Rangeland can recover from prolonged overuse if the 
climax decreaser species have not been completely 
grazed out. If overgrazing is stopped, enough climax 
plants generally remain for proper grazing use, deferred 
grazing, and the grazing system to restore the rangeland 
to an excellent condition. In areas where the climax plant 
community has been destroyed, range seeding can 
improve the condition. Seeding the proper climax 
species also can restore productive rangeland in areas 
of poor-quality cropland. Brush control, development of 
watering facilities, and other mechanical practices are 
needed to improve the potential of some rangeland. 
Fencing is one of the most overlooked means of 
improving rangeland. 

The following paragraphs describe the range sites in 
Kidder County. The names of these sites are Clayey, 
Claypan, Limy Subirrigated, Overflow, Saline Lowland, 
Sands, Sandy, Shallow to Gravel, Silty, Subirrigated, Thin 
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Claypan, Thin Sands, Thin Upland, Very Shallow, 
Wetland, and Wet Meadow. 


Clayey range site. This site is dominated by a mixture 
of cool-season, mid grasses and an understory of short 
grasses. The principal species are western wheatgrass, 
porcupinegrass, needleandthread, and green 
needlegrass. The understory plants are blue grama, 
prairie junegrass, Pennsylvania sedge, and other upland 
sedges. Forbs, such as western yarrow, scarlet 
globemallow, and gray sagewort, make up about 5 
percent of the total herbage. The common woody plants 
are fringed sagebrush, western snowberry, and prairie 
rose. 

Continual heavy grazing by cattle results in a decrease 
in the abundance of such plants as western wheatgrass, 
porcupinegrass, needleandthread, green needlegrass, 
and prairie junegrass. The plants that increase in 
abundance under these conditions are blue grama, 
fringed sagebrush, Kentucky bluegrass, and upland 
sedges. Further deterioration results in a dominance of 
blue grama, Kentucky bluegrass, upland sedges, western 
ragweed, and fringed sagewort. 

Very few problems affect management of this site. The 
water infiltration rate is slow. As a result, an adequate 
cover of vegetation is needed to help ensure that forage 
production is not reduced by runoff. Areas where the 
range is in poor or fair condition can generally be 
restored to good or excellent condition by good 
management of the remnant climax species. 


Claypan range site. The climax vegetation on this site 
is primarily a mixture of short and mid grasses, sedges, 
and forbs. The principal species are western wheatgrass, 
green needlegrass, needleandthread, and prairie 
junegrass. Other species are blue grama and upland 
sedges. The common forbs are scarlet globemallow, 
silver scurfpea, and rush skeletonplant. The common 
shrubs are fringed sagebrush and broom snakeweed. 

Continual heavy grazing by cattle results in a decrease 
in the abundance of such plants as green needlegrass, 
prairie junegrass, needleandthread, and western 
wheatgrass. The plants that increase in abundance 
under these conditions are inland saltgrass, blue grama, 
Sandberg bluegrass, upland sedges, and fringed 
sagebrush. Further deterioration results in a dominance 
of blue grama, intand saltgrass, upland sedges, fringed 
sagebrush, and unpalatable forbs. 

This site is easily damaged by overgrazing. Because of 
a dense subsoil and the content of salts in the soil, 
reestablishing the vegetation is difficult in denuded 
areas. Careful management that maintains the 
abundance of the key plants is the best way to maintain 
forage production and protect the soil from water. 
erosion. 
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Limy Subirrigated range site. Tall grasses dominate 
this site. The principal species are little bluestem, big 
bluestem, indiangrass, and switchgrass. Other species 
are slim sedge, fescue sedge, and Baltic rush. The 
common forbs are Maximilian sunflower, stiff sunflower. 
American licorice, and Missouri goldenrod. They make 
up about 10 percent of the total herbage. 

Continual heavy grazing by cattle results in a decrease 
in the abundance of such plants as big bluestem, 
indiangrass, switchgrass, Maximilian sunflower, and stiff 
sunflower. Little bluestem initially increases in abundance 
under these conditions, but it eventually decreases. 
Further deterioration results in a dominance of Kentucky 
bluegrass, Baltic rush, common spikerush, and low- 
growing sedges, grasses, and forbs. 

Because of the high percentage of warm-season 
grasses, this site can provide high-quality forage late in 
the growing season. In areas where the plant community 
has deteriorated from its potential, deferment of grazing 
during the growing season or a planned grazing system 
can restore the site. In areas where the potential plant 
community has been destroyed by cultivation or by 
extremely severe overuse, range seeding can reestablish 
the major grass species. 


Overflow range site. Both tall and mid grasses are 
dominant when this site in excellent condition. The 
principal species are big bluestem, green needlegrass, 
western wheatgrass, and needleandthread. Other 
species are porcupinegrass, switchgrass, fescue sedge, 
little bluestem, and Kentucky bluegrass. Several forbs, 
such as Maximilian sunflower, soft goldenrod, gray 
sagewort, and heath aster, make up about 10 percent of 
the total herbage. Several woody plants, such as 
western snowberry, fringed sagebrush, and common 
chokecherry, commonly grow on the site, depending on 
the position on the landscåpe. They may make up about 
5 percent of the total herbage. 

Continua! heavy grazing by cattle results in a decrease 
in the abundance of such plants as big bluestem, green 
needlegrass, prairie dropseed, and switchgrass. The 
plants that increase in abundance under these 
conditions are western wheatgrass, blue grama, 
Pennsylvania sedge, fescue sedge, and Kentucky 
bluegrass. Further deterioration results in a dominance of 
blue grama, sedges, and unpalatable forbs. 

Because of its position on the landscape, this site is 
frequently overgrazed. Fencing generally is not feasible 
because of the small size or the shape of areas of this 
site. As a result of flooding and the runoff received by 
these areas, this is a very productive site when properly 
managed. Å planned grazing system can restore the site 
and maintain a high level of productivity. Reseeding is 
needed in areas that have been farmed. In areas where 
shrubs dominate, brush control can help to restore 
productivity. 
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Saline Lowland range site. Salt-tolerant, mid grasses 
dominate this site. The principal species are Nuttall 
alkaligrass, inland saltgrass, alkali cordgrass, and salt- 
tolerant species of western wheatgrass and slender 
wheatgrass. Other species are alkali muhly, plains 
bluegrass, foxtail barley, and prairie bulrush. Forbs, such 
as western dock, silverweed cinquefoil, and Pursh 
seepweed, make up about 10 percent of the total 
herbage. 

Continual heavy grazing by cattle results in a decrease 
in the abundance of such plants as Nuttall alkaligrass, 
slender wheatgrass, western wheatgrass, and alkali 
cordgrass. The plants that increase in abundance under 
these conditions are inland saltgrass, alkali muhly, foxtail 
barley, and mat muhly. Further deterioration results in a 
dominance of inland saltgrass, foxtail barley, silverweed 
cinquefoil, and western dock. 

A high content of salts and a restricted available water 
capacity limit forage production on this site. Careful 
management of the adapted salt-tolerant plants can 
maintain good forage production. If the plant community 
has been severely damaged, however, the site recovers 
slowly. Soil blowing and water erosion are hazards in 
denuded areas. Stock water ponds on this site frequently 
contain salty water. If feasible, alternative water sources 
should be developed. 


Sands range site. The principal grasses on this: site 
are prairie sandreed, needleandthread, sand bluestem, 
and sand dropseed. Other species are blue grama, 
prairie junegrass, little bluestem, sand dropseed, western 
wheatgrass, and upland sedges. Forbs make up about 
10 percent of the total herbage. This site has å small 
amount of woody species, Such as prairie rose, western 
snowberry, and leadplant amorpha. 

Continual heavy grazing by cattle results in a decrease 
in the abundance of such plants as prairie sandreed, 
needleandthread, little bluestem, sand bluestem, and 
leadplant amorpha. The plants that increase in 
abundance under these conditions are sand dropseed, 
blue grama, upland sedges, and several forbs. Further 
deterioration results in a dominance of blue grama, 
upland sedges, and unpalatable forbs, such as fringed 
sagewort and gray sagewort. 

A low or very low available water capacity and the 
hazard of soil blowing are concerns in managing this 
site. Measures that minimize the formation of livestock 
trails and that do not allow the animals to concentrate in 
an area for too long a time are needed. In severely 
overgrazed areas, blowouts are common. On large 
blowouts, shaping, seeding, and mulching are needed 
before the climax vegetation can be reestablished. The 
vegetation in areas where the site is in fair or poor 
condition responds rapidly to improved grazing 
management. 
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Sandy range site. The principal grasses on this site 
are needleandthread and prairie sandreed. Other species 
are prairie junegrass, blue grama, western wheatgrass, 
green needlegrass, and upland sedges. The site 
generally has a number of early season forbs, such as 
western yarrow, green sagewort, and Missouri goldenrod. 
Woody plants, such as western snowberry and leadplant 
amorpha, make up about 5 percent of the total herbage. 

Continual heavy grazing by cattle results in a decrease 
in the abundance of such plants as needleandthread, 
green needlegrass, prairie sandreed, and leadplant 
amorpha. The plants that increase in abundance under 
these conditions are blue grama, upland sedges, sand 
dropseed, and several forbs. Further deterioration results 
in a dominance of blue grama, upland sedges, and 
unpalatable forbs, such as western yarrow, green 
sagewort, and gray sagewort. 

A low or moderate available water capacity is a 
concern in managing this site. Also, soil blowing is a 
hazard in denuded areas. Management that maintains 
the abundance of the key species results in a natural 
plant community that provides excellent forage for 
livestock and a protective plant cover. 


Shallow to Gravel range site. A mixture of cool- and 
warm-season, mid grasses dominates this site. The 
principal species are western wheatgrass, 
needleandthread, green needlegrass, and blue grama. 
Other species are plains muhly, prairie junegrass, red 
threeawn, porcupinegrass, and upland sedges. Forbs 
make up about 10 percent of the total herbage. The site 
has only a small amount of woody plants. 

Continual heavy grazing by cattle results in a decrease 
in the abundance of such plants as green needlegrass, 
western wheatgrass, plains muhly, and prairie junegrass. 
The plants that increase in abundance under these 
conditions are blue grama, Kentucky bluegrass, red 
threeawn, and upland sedges. Further deterioration 
results in a dominance of blue grama, upland sedges, 
unpalatable forbs, and fringed sagebrush. 

Because of a limited available water capacity, forage 
production is limited on this site. It varies, depending on 
rainfall patterns. The site is fragile, and the plant 
community can deteriorate rapidly. Because of the 
limited amount of available water, the plant community 
should be kept near its potential. 


Silty range site. Mid grasses dominate this site. The 
principal species are western wheatgrass, 
needleandthread, green needlegrass, and blue grama, 
Other species are prairie junegrass, prairie dropseed, 
Kentucky bluegrass, and upland sedges. Forbs make up 
about 10 percent of the total herbage. The site has 
minor amounts of weedy species. 

Continual heavy grazing by cattle results in a decrease 
in the abundance of such plants as green needlegrass, 
prairie junegrass, needleandthread, and porcupinegrass. 
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The plants that increase in abundance under these 
conditions are western wheatgrass, blue grama, 
Kentucky bluegrass, threadleaf sedge, needleleaf sedge, 
and fringed sagebrush. Further deterioration results in a 
dominance of blue grama, threadleaf sedge, needleleaf 
sedge, and varying amounts of fringed sagebrush, gray 
sagewort, and other forbs. 

Generally, no major problems affect management of 
this site. In the more sloping areas, however, gullies can 
form along livestock trails. Fencing and improved grazing 
management help to prevent gullying. They are also 
beneficial in areas where gullies have already formed. 
Areas where the site is in poor or fair condition generally 
can be restored to good or excellent condition by good 
management. In some areas brush control is needed. 


Subirrigated range site. Tall grasses dominate this 
site. The principal species are big bluestem, switchgrass, 
prairie cordgrass, little bluestem, and northern reedgrass. 
Other species are indiangrass, western wheatgrass, tall 
dropseed, slender wheatgrass, and Kentucky bluegrass. 
The site has minor amounts of sedges and rushes. Å 
variety of forbs makes up about 10 percent of the total 
herbage. 

Continual heavy grazing by cattle results in a decrease 
in the abundance of such plants as big bluestem, 
switchgrass, prairie cordgrass, northern reedgrass, 
indiangrass, and little bluestem. The plants that increase 
in abundance under these conditions are mat muhly, fowl 
bluegrass, Kentucky bluegrass, Baltic rush, common 
spikerush, and undesirable forbs. Further deterioration 
results in a dominance of short grasses and grasslike 
plants and of undesirable forbs. 

Because of the high percentage of warm-season 
grasses, this site can provide high-quality forage late in 
the growing season. In areas where the plant community 
has deteriorated from its potential, deferment of grazing 
during the growing season or a planned grazing system 
can restore the site. In areas where the potential plant 
community has been destroyed by cultivation or by 
extremely severe overuse, range seeding can reestablish 
the major grass species. 


Thin Claypan range site. Short grasses dominate this 
site. The principal species are western wheatgrass, blue 
grama, inland saltgrass, and Sandberg bluegrass. Other 
species are prairie junegrass, needleandthread, Nuttall 
alkaligrass, alkali muhly, and needleleaf sedge. Forbs 
make up about 5 percent of the total herbage. The 
common woody plants are fringed sagebrush, broom 
snakeweed, and cactus. 

Continual heavy grazing by cattle results in a decrease 
in the abundance of such plants as western wheatgrass, 
prairie junegrass, and needleandthread. Plants that 
increase in abundance under these conditions are blue 
grama, inland saltgrass, Sandberg bluegrass, and alkali 
muhly. Further deterioration results in a dominance of 
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short grasses, sedges, fringed sagebrush, broom 
snakeweed, and undesirable forbs. 

Because of a high content of salts near the surface, 
productivity is quite low on this site. The site produces 
good-quality forage for cattle only if properly managed. If 
the site is in poor or fair condition, recovery is quite slow 
because of the salts and a dense, alkali subsoil. Stock 
water pits should not be constructed on this site 
because the water is likely to be salty. Careful 
management can maintain or restore the site to good or 
excellent condition. If the vegetation has been destroyed 
by cultivation or the site denuded, range seeding can 
restore the climax vegetation. Good seeding technigues 
are needed. 


Thin Sands range site. Mid grasses dominate this 
site. The principal species are prairie sandreed, 
needleandthread, and sand bluestem. Other species are 
blue grama, sand dropseed, Kentucky bluegrass, upland 
sedges, and prairie junegrass. Forbs make up about 10 
percent of the total herbage. The site has minor amounts 
of woody plants. 

Continual heavy grazing by cattle results in a decrease 
in the abundance of such plants as prairie sandreed, 
needleandthread, and sand bluestem. The plants that 
increase in abundance under these conditions are sand 
dropseed, Kentucky bluegrass, and upland sedges. 
Further deterioration results in a dominance of upland 
sedges, blue grama, and several unpalatable forbs. 

This site ìs very fragile. It is subject to soil blowing if 
the vegetation is damaged by overgrazing or the soil is 
denuded. Blowouts are common in overgrazed areas. 
Good management can keep the site in good or 
excellent condition. In areas where the site is in poor or 
fair condition, careful management can restore 
productivity. A planned grazing system that includes 
adeguate rest periods between the grazing periods is 
one of the better ways of managing this site. 


Thin Upland range site. Mid, cool- and warm-season 
grasses dominate this site. The principal species are 
little bluestem, needleandthread, western wheatgrass, 
and blue grama. Other species are plains muhly, 
sideoats grama, red threeawn, Kentucky bluegrass, and 
upland sedges. Forbs make up about 10 percent of the 
herbage. The site has minor amounts of woody plants, 
such as silverberry and western snowberry. 

Continual heavy grazing by cattle results in a decrease 
in the abundance of such plants as little bluestem, 
needleandthread, western wheatgrass, and sideoats. 
grama. The plants that increase in abundance under 
these conditions are blue grama, red threeawn, Kentucky 
bluegrass, upland sedges, and unpalatable forbs. Further 
deterioration results in a dominance of blue grama, 
Kentucky bluegrass, upland sedges, and fringed 
sagebrush. 
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Generally, no major problems affect management of 
this site. In the more sloping areas, however, gullies can 
form along livestock trails. Fencing and improved grazing 
management help to prevent gullying. They are also 
beneficial in areas where gullies have already formed. 
Soil blowing is a problem in denuded areas. Areas where 
the site is in poor or fair condition generally can be 
restored to good or excellent condition by good 
management. In some areas brush control is needed. 


Very Shallow range site. The site has a mixture of 
cool- and warm-season, mid grasses. The principal 
species are needleandthread, western wheatgrass, blue 
grama, and plains muhly. Other species are prairie 
junegrass, red threeawn, sideoats grama, and upland 
sedges. Forbs and woody plants make up about 10 
percent of the total herbage. 

Continual heavy grazing by cattle results in a decrease 
in the abundance of such plants as needleandthread, 
western wheatgrass, sideoats grama, and plains muhly. 
The plants that increase in abundance under these 
conditions are blue grama, red threeawn, sand dropseed, 
Kentucky bluegrass, and upland sedges. Further 
deterioration results in a dominance of blue grama, red 
threeawn, upland sedges, and undesirable forbs and 
shrubs. 

Available water capacity is very low on this site. Also, 
water erosion is a hazard in the more sloping areas. 
Gullies can readily form along cattle trails and in 
denuded areas. The site is frequently overgrazed. Once 
it is in fair or poor condition, it recovers slowly because 
of the very low available water capacity. Productivity can 
be maintained by careful management of the cool- 
season, mid grasses and by cross fencing, which helps 
to control livestock traffic patterns. 


Wetland range site. Tall grasses dominate this site. 
The principal species are rivergrass, prairie cordgrass, 
northern reedgrass, slough sedge, and slim sedge. Other 
species are American mannagrass, American 
sloughgrass, Baltic rush, and common spikesedge. 
Common forbs are longroot smartweed and 
waterparsnip. 

Continual heavy grazing by cattle results in a decrease 
in the abundance of such plants as rivergrass, slough 
sedge, prairie cordgrass, and northern reedgrass. The 
plants that increase in abundance under these 
conditions are slim sedge, Baltic rush, common 
spikesedge, and American sloughgrass. Further 
deterioration results in a dominance of Baltic rush, 
common spikesedge, and Mexican dock. 

This site is easily damaged when it is wet. Grazing 
during wet periods results in soil compaction, trampling, 
and root shearing. Livestock are attracted to this site 
because of the supply of moisture. A planned grazing 
system and deferment of grazing when the site is wet 
help to maintain the climax vegetation. 
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Wet Meadow range site. Mid sedges dominate this 
site. The principal species are slim sedge, wooly sedge, 
fescue sedge, prairie cordgrass, and northern reedgrass. 
Other species are Baltic rush, common spikerush, fowl 
bluegrass, and switchgrass. Common forbs are Rydberg 
sunflower, tall white aster, and common wild mint. 

Continual heavy grazing by cattle results in a decrease 
in the abundance of of slim sedge, wooly sedge, 
northern reedgrass, prairie cordgrass, and switchgrass. 
The plants that increase'in abundance under these 
conditions are fescue sedge, common spikerush, Baltic 
rush, mat muhly, and fowl bluegrass. Further 
deterioration results in a dominance of low-growing 
sedges, short grasses, western dock, and Canada 
thistle. 

This site is easily damaged when it is wet. Grazing 
during wet periods results in compaction, trampling, and 
root shearing. Livestock are attracted to this site 
because of the supply of moisture. A planned grazing 
system and fencing help to maintain the climax 
vegetation. The site is an excellent source of quality hay. 


Windbreaks and Environmental Plantings 


Windbreaks protect livestock, buildings, and yards 
from wind and snow. They also protect fruit trees and 
gardens, and they furnish habitat for wildlife. Several 
rows of low- and high-growing broadleaf and coniferous 
trees and shrubs provide the most protection. 

Field windbreaks are narrow plantings made at right 
angles to the prevailing wind and at specific intervals 
across the field. The interval depends on the erodibility 
of the soil. Field windbreaks protect cropland and crops 
from wind, help to keep snow on the fields, and provide 
food and cover for wildlife. 

Environmental plantings help to beautify and screen 
houses and other buildings and to abate noise. The 
plants, mostly evergreen shrubs and trees, are closely 
spaced. To ensure plant survival, a healthy planting 
stock of suitable species should be planted properly on a 
well prepared site and maintained in good condition. 

Table 7 shows the height that locally grown trees and 
shrubs are expected to reach in 20 years on various 
soils. The estimates in table 7 are based on 
measurements and observation of established plantings . 
that have been given adequate care. They can be used 
as a guide in planning windbreaks and screens. 
Additional information on planning windbreaks and 
screens and planting and caring for trees and shrubs 
can be obtained from local offices of the Soil 
Conservation Service or the Cooperative Extension 
Service or from a commercial nursery. 
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Recreation 


This section was prepared by Erling B. Podoll and David D. Dewald, 
biologists, Soil Conservation Service. 


A number of towns in Kidder County have some basic 
facilities for recreational activities. Steele Park, Dawson 
Park, and the Slade National Wildlife Refuge have 
facilities for picnicking. Steele Park also has facilities for 
camping and golfing. At Lake George, Streeter Memorial 
State Park, in the southeastern part of the county, has 
facilities for camping, picnicking, boating, and swimming. 
About 10 other sites in the county have limited facilities 
for outdoor games, picnicking, or camping. 

The county has a good distribution of land available 
for public use. This land includes 6,400 acres of national 
wildlife refuge, 6,000 acres of waterfowl-production 
areas, and 4,000 acres of state wildlife management 
areas. It is available for bird-watching, hiking, and cross- 
county skiing. Hunting is allowed in some areas but is 
restricted on the national wildlife refuge. Public access is 
available to two managed fishing lakes in the county. 

The soils of the survey area are rated in table 8 
according to limitations that affect their suitability for 
recreation. The ratings are based on restrictive soil 
features, such as wetness, slope, and texture of the 
surface layer. Susceptibility to flooding is considered. Not 
considered in the ratings, but important in evaluating a 
site, are the location and accessibility of the area, the 
size and shape of the area and its scenic quality, 
vegetation, access to water, potential water 
impoundment sites, and access to public sewerlines. The 
capacity of the soil to absorb septic tank effluent and the 
ability of the soil to support vegetation are also 
important. Soils subject to flooding are limited for 
recreation use by the duration and intensity of flooding 
and the season when flooding occurs. In planning 
recreation facilities, onsite assessment of the height, 
duration, intensity, and frequency of flooding is essential. 

In table 8, the degree of soil limitation is expressed as 
slight, moderate, or severe. Slight means that soil 
properties are generally favorable and that limitations are 
minor and easily overcome. Moderate means that 
limitations can be overcome or alleviated by planning, 
design, or special maintenance. Severe means that soil 
properties are unfavorable and that limitations can be 
offset only by costly soil reclamation, special design, 
intensive maintenance, limited use, or by a combination 
of these measures. 

The information in table 8 can be supplemented by 
other information in this survey, for example, 
interpretations for septic tank absorption fields in table 
11 and interpretations for dwellings without basements 
and for local roads and streets in table 10. 

Camp areas require site preparation, such as shaping 
and leveling the tent and parking areas, stabilizing roads 
and intensively used areas, and installing sanitary 
facilities and utility lines. Camp areas are subject to 
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heavy foot traffic and some vehicular traffic. The best 
soils have mild slopes and are not wet or subject to 
flooding during the period of use. The surface has few or 
no stones or boulders, absorbs rainfall readily but 
remains firm, and is not dusty when dry. Strong slopes 
and stones or boulders can greatly increase the cost of 
constructing campsites. I 

Picnic areas are subject to heavy foot tratfic. Most 
vehicular traffic is confined to access roads and parking 
areas. The best soils for picnic areas are firm when wet, 
are not dusty when dry, are not subject to flooding 
during the period of use, and do not have slopes or 
stones or boulders that increase the cost of shaping 
sites or of building access roads and parking areas. 

Playgrounds require soils that can withstand intensive 
foot traffic. The best soils are almost level and are not 
wet or subject to flooding during the season of use. The 
surface is free of stones and boulders, is firm after rains, 
and is not dusty when dry. If grading is needed, the 
depth of the soil over bedrock or a hardpan should be 
considered. 

Paths and trails tor hiking and horseback riding should 
require little or no cutting and filling. The best soils are 
not wet, are firm after rains, are not dusty when dry, and 
are not subject to flooding more than once a year during 
the period of use. They have moderate siopes and few 
or no stones or boulders on the surface. 


Wildlife Habitat 


This section was prepared by Erling B. Podoll and David D. Dewald, 
biologists, Soil Conservation Service. 


Wildlife and fishery resources provide opportunities for 
hunting and fishing in Kidder County. About one-fourth of 
the adult population in the county hunts, and about one- 
third fishes. The U.S. Department of the Interior, Fish 
and Wildlife Service, has easements on 59,000 acres of 
wetland of all types in the county. 

Wildlife numbers have been reduced substantially 
since settlement. Species composition has not changed 
drastically because a fair diversity of habitats has been 
retained. Important bird species include game birds, such 
as gray partridge, sharp-tailed grouse, pheasant, 
mourning dove, ducks, geese, and sandhill cranes. 
Important mammal species include white-tailed deer, 
raccoon, mink, badger, striped skunk, red fox, muskrat, 
and white-tailed jackrabbit. The average annual harvest 
of white-tailed deer is about 300 animals. 

The county has five fishing lakes, but these are 
marginal fisheries at best. The potential for developing 
new fishing waters or for improving existing waters ìs 
poor. 

Soils affect the kind and amount oí vegetation that is 
available to wildlife as food and cover. They also affect 
the construction of water impoundments. The king and 
abundance of wildlife depend largely on the amount and 
distribution of food, cover, and water. Wildlife habitat can 
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be created or improved by planting appropriate 
vegetation, by maintaining the existing plant cover, or by 
promoting the natural establishment of desirable plants. 

In table 9, the soils in the survey area are rated 
according to their potential for providing habitat for 
various kinds of wildlife. This information can be used in 
planning parks, wildlife refuges, nature study areas, and 
other developments for wildlife; in selecting soils that are 
suitable for establishing, improving, or maintaining 
specific elements of wildlife habitat; and in determining 
the intensity of management needed for each element of 
the habitat. 

The potential of the soil is rated good, fair, poor, or 
very poor. Å rating of good indicates that the element or 
kind of habitat is easily established, improved, or 
maintained. Few or no limitations affect management, 
and satisfactory results can be expected. A rating of fair 
indicates that the element or kind of habitat can be 

` established, improved, or maintained in most places. 
Moderately intensive management is required for 
satisfactory results. A rating of poor indicates that 
limitations are severe for the désignated element or kind 
of habitat. Habitat can be created, improved, or 
maintained in most places, but management is difficult 
and must be intensive. A rating of very poor indicates 
that restrictions for the element or kind of habitat are 
very severe and that unsatisfactory results can be 
expected. Creating, improving, or maintaining habitat is 
impractical or impossible. 

The elements of wildlife habitat are described in the 
following paragraphs. 

Grain and seed crops are domestic grains and seed- 
producing herbaceous plants. Soil properties and 
features that affect the growth of grain and seed crops 
are depth of the root zone, texture of the surface layer, 
available water capacity, wetness, slope, surface 
stoniness, and flood hazard. Soil temperature and soil 
moisture are also considerations. Examples of grain and 
seed crops are corn, wheat, oats, and barley. 

Grasses and legumes are domestic perennial grasses 
and herbaceous legumes. Soil properties and features 
that affect the growth of grasses and legumes are depth 
of the root zone, texture of the surface layer, available 
water capacity, wetness, surface stoniness, flood hazard, 
and slope. Soil temperature and soil moisture are also 
considerations. Examples of grasses and legumes are 
tall wheatgrass, bromegrass, sweetclover, and alfalfa. 

Wild herbaceous plants are native or naturally 
established grasses and forbs, including weeds. Soil 
properties and features that affect the growth of these 
plants are depth of the root zone, texture of the surface 
layer, available water capacity, wetness. surface 
stoniness, and flood hazard. Soil temperature and soil 
moisture are also considerations. Examples of wild 
herbaceous plants are little bluestem, goldenrod, 
needlegrass, western wheatgrass, and blue grama. 
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Shrubs are bushy woody plants that produce fruit, 
buds, twigs, bark, and foliage. Soil properties and 
features that affect the growth of shrubs are depth of the 
root zone, available water capacity, salinity, and soil 
moisture. Examples of shrubs are chokecherry, 
hawthorn, snowberry, and woods rose. 

Wetland plants are annual and perennial wild 
herbaceous plants that grow on moist or wet sites. 
Submerged or floating aquatic plants are excluded. Soil 
properties and features affecting wetland plants are 
texture of the surface layer, wetness, reaction, salinity, 
slope, and suríace stoniness. Examples of wetland 
plants are smartweed, rivergrass, wild millet, iniand 
saltgrass, cordgrass, bulrush, sedges, and mannagrass. 

Shallow water areas have an average depth of less 
than 5 feet. Some are naturally wet areas. Others are 
created by dams, levees, or other water-control 
structures. Soil properties and features affecting shallow 
water areas are depth to bedrock, wetness, surface 
stoniness, slope, and permeability. Examples of shallow 
water areas are marshes, waterfowl-feeding areas, and 
ponds. 

The habitat for various kinds of wildlife is described in 
the following paragraphs. 

Habitat for openland wildlife consists of cropland, 
pasture, meadows, and areas that are overgrown with 
grasses, herbs, shrubs, and vines. These areas produce 
grain and seed crops, grasses and legumes, and wild 
herbaceous plants. The wildlife attracted to these areas 
include gray partridge, pheasant, meadowlark, field 
sparrow, cottontail, and red fox. 

Habitat for wetland wildlife consists of open, marshy or 
swampy shallow water areas. Some of the wildlife 
attracted to such areas are ducks, geese, herons, shore 
birds, muskrat, mink, and beaver. 

Habitat for rangeland wildlife consists of areas of 
shrubs and wild herbaceous plants. Wildlife attracted to 
rangeland include white-tailed deer, sharp-tailed grouse, 
meadowlark, horned lark, and lark bunting. 

About 102,000 acres in Kidder County, or more than. 
11 percent of the total acreage, meets the reguirements 
for hydric soils. The map units in the county that 
generaliy display hydric conditions are listed in this 
section. They are considered hydric soils unless they 
have been artificially drained or otherwise so altered that 
they no longer support a predominance of hydrophytic 
vegetation. The soil maps in this survey do not identify 
the drained areas. This list does not constitute a 
recommendation for a particular land use. The extent of 
each listed map unit is shown in table 4, and the location 
is shown on the detailed soil maps at the back of this 
publication. The soil qualities that affect use and 
management are described under the heading "Detailed 
Soil Map Units.” 


2 Arveson loam, wet 
3 Marysland loam 
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5 Harriet silt loam 

7 Arveson-Ulen complex, 0 to 3 percent slopes (Ar- 
vesön part) 

10 Minnewaukan and Stirum soils 

14 Tonka loam 

15 Parnell silty clay loam 

16 Southam silty clay loam 

17 Markey muck 

19 Colvin silt loam, saline 

20 Colvin silt loam 

29E Barnes-Buse-Parnell complex, 0 to 35 percent 
slopes (Parnell part) 


Engineering 


This section provides information for planning land 
uses related to urban development and to water 
management. Soils are rated for various uses, and the 
most limiting features are identified. The ratings are 
given in the following tables: Building site development, 
Sanitary facilities, Construction materials, and Water 
management. The ratings are based on observed 
performance of the soils and on the estimated data and 
test data in the “Soil Properties” section. 

Information in this section is intended for land use 
planning, for evaluating land use alternatives, and for 
planning site investigations prior to design and 
construction. The information, however, has limitations. 
For example, estimates and other data generally apply 
only to that part of the soil within a depth of 5 or 6 feet. 
Because of the map scale, small areas of different soils 
may be included within the mapped areas of a specific 
soil. 

The information is not site specific and does not 
eliminate the need for onsite investigation of the soils or 
for testing and analysis by personnel experienced in the 
design and construction of engineering works. 

Government ordinances and regulations that restrict 
certain land uses or impose specific design criteria were 
not considered in preparing the information in this 
section. Local ordinances and regulations need to be 
considered in planning, in site selection, and in design. 

Soil properties, site features, and observed 
performance were considered in determining the ratings 
in this section: During the fieldwork for this soil survey, 
determinations were made about grain-size distribution, 
liquid limit, plasticity index, soil reaction, depth to 
bedrock, hardness of bedrock within 5 to 6 feet of the 
surface, soil wetness, depth to a seasonal high water 
table, slope, likelihood of flooding, natural soil structure 
aggregation, and soil density. Data were collected about 
kinds of clay minerals, mineralogy of the sand and silt 
fractions, and the kind of absorbed cations. Estimates 
were made for erodibility, permeability, corrosivity, shrink- 
swell potential, available water capacity, and other 
behavioral characteristics affecting engineering uses. 


63 


This information can be used to (1) evaluate the 
potential. of areas for residential, commercial, industrial, 
and recreation uses; (2) make preliminary estimates of 
construction conditions; (3) evaluate alternative routes 
for roads, streets, highways, pipelines, and underground 
cables; (4) evaluate alternative sites for sanitary landfills, 
septic tank absorption fields, and sewage lagoons; (5) 
plan detailed onsite investigations of soils and geology; 
(6) locate potential sources of gravel, sand, earthfill, and 
topsoil; (7) plan drainage systems, irrigation systems, 
ponds, terraces, and other structures for soil and water 
conservation; and (8) predict performance of proposed 
small structures and pavements by comparing the 
performance of existing similar structures on the same or 
similar soils. 

The information in the tables, along with the soil maps, 
the soil descriptions, and other data provided in this 
survey can be used to make additional interpretations. 

Some of the terms used in this soil survey have a 
special meaning in soil science and are defined in the 
Glossary. 


Building Site Development 


Table 10 shows the degree and kind of soil limitations 
that affect shallow excavations, dwellings with and 
without basements, small commercial buildings, and local 
roads and streets. The limitations are considered s/ight if 
soil properties and site features are generally favorable 
for the indicated use and limitations are minor and easily 
overcome; moderate if soil properties or site features are 
not favorable for the indicated use and special planning, 
design, or maintenance is needed to overcome or 
minimize the limitations; and severe if soil properties or 
site features are so unfavorable or so difficult to 
overcome that special design, significant increases in 
construction costs, and possibly increased maintenance 
are reguired. Special feasibility studies may be reguired 
where the soil limitations are severe. 

Shallow excavations are trenches or holes dug to a 
maximum depth of 5 or 6 feet for basements, graves, 
utility lines, open ditches, and other purposes. The 
ratings are based on soil properties, site features, and 
observed performance of the soils. The ease of digging, 
filling, and compacting is affected by the depth to 
bedrock, a cemented pan, or a very firm dense layer; 
stone content; soil texture; and slope. The time of the 
year that excavations can be made is affected by the 
depth to a seasonal high water table and the 
susceptibility of the soil to flooding. The resistance of the 
excavation walls or banks to sloughing or caving is 
affected by soil texture and the depth to the water table. 

Dwellings and small commercial buildings are 
structures built on shallow foundations on undisturbed 
soil. The load limit is the same as that for single-family 
dwellings no higher than three stories. Ratings are made 
for small commercial buildings without basements, for 
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dwellings with basements, and for dwellings without 
basements. The ratings are based on soil properties, site 
features, and observed performance of the soils. A high 
water table, flooding, shrink-swell potential, and organic 
layers can cause the movement of footings. A high water 
table, depth to bedrock or to a cemented pan, large 
stones, slope, and flooding affect the ease of excavation 
and construction. Landscaping and grading that require 
cuts and fills of more than 5 to 6 feet are not 
considered. 

Local roads and streets have an all-weather surface 
and carry automobile and light truck traffic all year. They 
have a subgrade of cut or fill soil material, a base of 
gravel, crushed rock, or stabilized soil material, and a 
flexible or rigid surface. Cuts and fills are generally 
limited to less than 6 feet. The ratings are based on soil 
properties, site features, and observed performance of 
the soils. Depth to bedrock or to a cemented pan, a high 
water table, flooding, large stones, and slope affect the 
ease of excavating and grading. Soil strength (as 
inferred from the engineering classification of the soil), 
shrink-swell potential, frost action potential, and depth to 
a high water table affect the traffic supporting capacity. 


Sanitary Facilities 


Table 11 shows the degree and kind of soil limitations 
that affect septic tank absorption fields, sewage lagoons, 
and sanitary landfills. The limitations are considered 
slight if soil properties and site features are generally 
favorable for the indicated use and limitations are minor 
and easily overcome; moderate if soil properties or site 
features are not favorable for the indicated use and 
special planning, design, or maintenance is needed to 
overcome or minimize the limitations; and severe if soil 
properties or site features are so unfavorable or so 
difficult to overcome that special design, significant 
increases in construction costs, and possibly increased 
maintenance are reguired. 

Table 11 also shows the suitability of the soils for use 
as daily cover for landfills. A rating of good indicates that 
soil properties and site features are favorable for the use 
and good performance and low maintenance can be 
expected; fair indicates that soil properties and site 
features are moderately favorable for the use and one or 
more soil properties or site features make the soil less 
desirable than the soils rated good; and poor indicates 
that one or more soil properties or site features are 
unfavorable for the use and overcoming the unfavorable 
properties requires special design, extra maintenance, or 
costly alteration. 

Septic tank absorption fields are areas in which 
effluent from a septic tank ìs distributed into the soil 
through subsurface tiles or perforated pipe. Only that 
part of the soil between depths of 24 and 72 inches is 
evaluated. The ratings are based on soil properties, site 
features, and observed performance of the soils. 
Permeability, a high water table, depth to bedrock or to a 
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cemented pan, and flooding affect absorption of the 
effluent. Large stones and bedrock or a cemented pan 
interfere with installation. 

Unsatisfactory performance of septic tank absorption 
fields, including excessively slow absorption of effluent, 
surfacing of effluent, and hillside seepage, can affect 
public health. Ground water can be polluted if highly 
permeable sand and gravel or fractured bedrock is less 
than 4 feet below the base of the absorption field, if 
slope is excessive, or if the water table is near the 
surface. There must be unsaturated soil material beneath 
the absorption field to filter the effluent effectively. Many 
local ordinances require that this material be of a certain 
thickness. 

Sewage lagoons are shallow ponds constructed to . 
hold sewage while aerobic bacteria decompose the solid 
and liquid wastes. Lagoons should have a nearly level 
floor surrounded by cut slopes or embankments of 
compacted soil. Lagoons generally are designed to hold 
the sewage within a depth of 2 to 5 feet. Nearly 
impervious soil material for the lagoon floor and sides is 
required to minimize seepage and contamination of 
ground water. 

Table 11 gives ratings for the natural soil that makes 
up the lagoon floor. The surface layer and, generally, 1 
or 2 feet of soil material below the surface layer are 
excavated to provide material for the embankments. The 
ratings are based on soil properties, site features, and 
observed performance of the soils. Considered in the 
ratings are slope, permeability, a high water table, depth 
to bedrock or to a cemented pan, flooding, large stones, 
and content of organic matter. 

Excessive seepage due to rapid permeability of the 
soil or a water table that is high enough to raise the level 
of sewage in the lagoon causes a lagoon to function 
unsatisfactorily. Pollution results if seepage is excessive 
or if floodwater overtops the lagoon. A high content of 
organic matter is detrimental to proper functioning of the 
lagoon because it inhibits aerobic activity. Slope, 
bedrock, and cemented pans can cause construction 
problems, and large stones can hinder compaction of 
the lagoon floor. 

Sanitary landfills are areas where solid waste is 
disposed of by burying it in soil. There are two types of 
landfill—trench and area. In a trench landfill, the waste is 


. placed in a trench. It is spread, compacted, and covered 


daily with a thin layer of soi! excavated at the site. In an 
area landfill, the waste is placed in successive layers on 
the surface of the soil. The waste is spread, compacted, 
and covered daily with a thin layer of soil from a source 
away from the site. 

Both types of landfill must be able to bear heavy 
vehicular traffic. Both types involve a risk of ground 
water pollution. Ease of excavation and revegetation 
needs to be considered, 

The ratings in table 11 are based on soil properties, 
site features, and observed performance of the soils. 
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Permeability, depth to bedrock or to a cemented pan, a 
high water table, slope, and flooding affect both types of 
landfill. Texture, stones and boulders, highly organic 
layers, soil reaction, and content of salts and sodium 
affect trench type landfills. Unless otherwise stated, the 
ratings apply only to that part of the soil within a depth 
of about 6 feet. For deeper trenches, a limitation rated 
slight or moderate may not be valid. Onsite investigation 
is needed. 

Daily cover for landfill is the soil material that is used 
to cover compacted solid waste in an area type sanitary 
landfill. The soil material is obtained offsite, transported 
to the landfill, and spread over the waste. 

Soil texture, wetness, coarse fragments, and slope 
affect the ease of removing and spreading the material 
during wet and dry periods. Loamy or silty soils that are 
free of large stones or excess gravel are the best cover 
for a landfill. Clayey soils are sticky or cloddy and are 


difficult to spread; sandy soils are subject to soil blowing. 


After soil material has been removed, the soil material 
remaining in the borrow area must be thick enough over 
bedrock, a cemented pan, or the water table to permit 
revegetation. The soil material used as final cover for a 
landfill should be suitable for plants. The surface layer 
generally has the best workability, more organic matter, 
and the best potential for plants. Material from the 
surface layer should be stockpiled for use as the final 
cover. 


Construction Materials 


Table 12 gives information about the soils as a source 
of roadfill, sand, gravel, and topsoil. The soils are rated 
good, fair, or poor as a source of roadfill and topsoil. 
They are rated as a probable or improbable source of 
sand and gravel. The ratings are based on soil 
properties and site features that affect the removal of 
the soil and its use as construction material. Normal 
compaction, minor processing, and other standard 
construction practices are assumed. Each soil is 
evaluated to a depth of 5 or 6 feet. 

Roadfill is soil material that is excavated in one place 
and used in road embankments in another place. In this 
table, the soils are rated as a source of roadfill for low 
embankments, generally less than 6 feet high and less 
exacting in design than higher embankments. 

The ratings are for the soil material below the surface 
layer to a depth of 5 or 6 feet. It is assumed that soil 
layers will be mixed during excavating and spreading. 
Many soils have layers of contrasting suitability within 
their profile. The table showing engineering index 
properties provides detailed information about each soil 
layer. This information can help determine the suitability 
of each layer for use as roadfill. The performance of soil 
after it is stabilized with lime or cement is not considered 
in the ratings. 

The ratings are based on soil properties, site features, 
and observed performance of the soils. The thickness of 
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suitable material is a major consideration. The ease of 
excavation is affected by large stones, a high water 
table, and slope. How well the soil performs in place 
after it has been compacted and drained is determined 
by its strength (as inferred from the engineering 
classification of the soil) and shrink-swell potential. 

Soils rated good contain significant amounts of sand 
or gravel or both. They have at least 5 feet of suitable 
material, low shrink-swell potential, few cobbles and 
stones, and slopes of 15 percent or less. Depth to the 
water table is more than 3 feet. Soils råted fair are more 
than 35 percent silt- and clay-sized particles and have a 
plasticity index of less than 10. They have moderate 
shrink-swell potential, slopes of 15 to 25 percent, or 
many stones. Depth to the water table is 1 to 3 feet. 
Soils rated poor have a plasticity index of more than 10, 
a high shrink-swell potential, many stones, or slopes of 
more than 25 percent. They are wet, and the depth to 
the water table is less than 1 foot. They may have layers 
of suitable material, but the material is less than 3 feet 
thick. 

Sand and grave! are natural aggregates suitable for 
commercial use with a minimum of processing. Sand and 
gravel are used in many kinds of construction. 
Specifications for each use vary widely. In table 12, only 
the probability of finding material in suitable quantity is 
evaluated. The suitability of the material for specific 
purposes is not evaluated, nor are factors that affect 
excavation of the material. 

The properties used to evaluate the soil as a source of 
sand or gravel are gradation of grain sizes (as indicated 
by the engineering classification of the soil), the 
thickness of suitable material, and the content of rock 
fragments. Kinds of rock, acidity, and stratification are 
given in the soil series descriptions. Gradation of grain 
sizes is given in the table on engineering index 
properties. 

A soil rated as a probable source has a layer of clean 
sand or gravel or a layer of sand or gravel that is up to 
12 percent silty fines. This material must be at least 3 
feet thick and less than 50 percent, by weight, large 
stones. All other soils are rated as an improbable 
source. Coarse fragments of soft bedrock, such as shale 
and siltstone, are not considered to be sand and gravel. 

Topsoil is used to cover an area so that vegetation 
can be established and maintained. The upper 40 inches 
of a soil is evaluated for use as topsoil. Also evaluated is 
the reclamation potential of the borrow area. 

Plant growth is affected by toxic material and by such 
properties as soil reaction, available water capacity, and 
fertility. The ease of excavating, loading, and spreading 
is affected by rock fragments, slope, a water table, soil 
texture, and thickness of suitable material. Reclamation 
of the borrow area is affected by slope, a water table, 
rock fragments, bedrock, and toxic material. 

Soils rated good have friable loamy material to a depth 
of at least 40 inches. They are free of stones and 
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cobbles, have little or no gravel, and have slopes of less 
than 8 percent. They are low in content of soluble salts, 
are naturally fertile or respond well to fertilizer, and are 
not so wet that excavation is difficult. 

Soils rated fair are sandy soils, loamy soils that have a 
relatively high content of clay, soils that have only 20 to 
40 inches of suitable material, soils that have an 
appreciable amount of gravel, stones, or soluble salts, or 
soils that have slopes of 8 to 15 percent. The soils are 
not so wet that excavation is difficult. 

Soils rated poor are very sandy or clayey, have less 
than 20 inches of suitable material, have a large amount 
of gravel, stones, or soluble salts, have slopes of more 
than 15 percent, or have a seasonal water table at or 
near the surface. a 

The surface layer of most soils is generally preferred 
for topsoil because of its organic matter content. Organic 
matter greatly increases the absorption and retention of 
moisture and nutrients for plant growth. 


Water Management 


Table 13 gives information on the soil properties and 
site features that affect water management. The degree 
and kind of soit limitations are given for pond reservoir 
areas and for embankments, dikes, and levees. The 
limitations are considered s/ight if soil properties and site 
features are generally favorable for the indicated use 
and limitations are minor and are easily overcome; 
moderate if soil properties or site features are not 
favorable for the indicated use and special planning, 
design, or maintenance is needed to overcome or 
minimize the limitations; and severe if soil properties or 
site features are so unfavorable or so difficult to 
overcome that special design, significant increase in 
construction costs, and possibly increased maintenance 
are required. 

This table also gives for each soil the restrictive 
features that affect drainage, irrigation, terraces and 
diversions, and grassed waterways. 

Pond reservoir areas hold water behind a dam or 
embankment. Soils best suited to this use have low 
seepage potential in the upper 60 inches. The seepage 
potential is determined by the permeability of the soil 
and the depth to fractured bedrock or other permeable 
material. Excessive slope can affect the storage capacity 
of the reservoir area. 

Embankments, dikes, and levees are raised structures 
of soil material, generally less than 20 feet high, 
constructed to impound water or to protect land against 
overflow. In this table, the soils are rated as a source of 
material for embankment fill. The ratings apply to the soil 
material below the surface layer to a depth of about 5 
feet. It is assumed that soil layers will be uniformly mixed 
and compacted during construction. 

The ratings do not indicate the ability of the natural 
soil to support an embankment. Soil properties to a 


depth even greater than the height of the embankment 
can affect performance and safety of the embankment. 
Generally, deeper onsite investigation is needed to 
determine these properties. 

Soil material in embankments must be resistant to 
seepage, piping, and erosion and have favorable 
compaction characteristics. Unfavorable features include 
less than 5 feet of suitable material and a high content 
of stones or boulders, organic matter, or salts or sodium. 
A high water table affects the amount of usable material. 
It also affects trafficability. 

Drainage is the removal of excess surface and 
subsurface water from the soil. How easily and 
effectively the soil is drained depends on the depth to 
bedrock, to a cemented pan, or to other layers that 
affect the rate of water movement; permeability; depth to 
a high water table or depth of standing water if the soil is 
subject to ponding; slope; susceptibility to flooding; 
subsidence of organic layers; and potential frost action. 
Excavating and grading and the stability of ditchbanks 
are affected by depth to bedrock or to a cemented pan, 
large stones, slope, and the hazard of cutbanks caving. 
The productivity of the soil after drainage is adversely 
affected by extreme acidity or by toxic substances in the 
root zone, such as salts, sodium, or sulfur. Availability of 
drainage outlets is not considered in the ratings. 

Irrigation is the controlled application of water to 
supplement rainfall and support plant growth. The design 
and management of an, irrigation system are affected by 
depth to the water table, the need for drainage, flooding, 
available water capacity, intake rate, permeability, 
erosion hazard, and slope. The construction of a system 
is affected by large stones and depth to bedrock or to a 
cemented pan. The performance of a system is affected 
by the depth of the root zone, the amount of salts or 
sodium, and soil reaction. | 

Terraces and diversions are embankments or a 
combination of channels and ridges constructed across 
a slope to reduce erosion and conserve moisture by. 
intercepting runoff. Slope, wetness, large stones, and 
depth to bedrock or to a cemented pan affect the 
construction of terraces and diversions. Å restricted 
rooting depth, a severe hazard of soil blowing or water 
erosion, an excessively coarse texture, and restricted 
permeability adversely affect maintenance. 

Grassed waterways are natural or constructed 
channels, generally broad and shallow, that conduct 
surface water to outlets at a nonerosive velocity. Large 
stones, wetness, slope, and depth to bedrock or to a 
cemented pan affect the construction of grassed 
waterways. A hazard of soil blowing, low available water 
capacity, restricted rooting depth, toxic substances such 
as salts or sodium, and restricted permeability adversely 
affect the growth and maintenance of the grass after 
construction. 


Soil Properties 
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Data relating to soil properties are collected during the 
course of the soil survey. The data and the estimates of 
soil and water features, listed in tables, are explained on 
the following pages. 

Soil properties are determined by field examination of 
the soils and by laboratory index testing of some 
benchmark soils. Established standard procedures are 
followed. During the survey, many shallow borings are 
made and examined to identify and classify the soils and 
to delineate them on the soil maps. Samples are taken 
from some typical profiles and tested in the laboratory to 
determine grain-size distribution, plasticity, and 
compaction characteristics. These results are reported in 
table 17. 

Estimates of soil properties are based on field 
examinations, on laboratory tests of samples from the 
survey area, and on laboratory tests of samples of 
similar soils in nearby areas. Tests verify field 
observations, verify properties that cannot be estimated 
accurately by field observation, and help characterize 
key soils. ፤ 

The estimates of soil properties shown in the tables 
include the range of grain-size distribution and Atterberg 
limits, the engineering classifications, and the physical 
and chemical properties of the major layers of each soil. 
Pertinent soil and water features also are given. 


Engineering Index Properties 


Table 14 gives estimates of the engineering 
classification and of the range of index properties for the 
major layers of each soil in the survey area. Most soils 
have layers of contrasting properties within the upper 5 
or 6 feet. 

Depth to the upper and lower boundaries of each layer 
is indicated. The range in depth and information on other 
properties of each layer are given for each soil series 
under "Soil Series and Their Morphology.” 

Texture is given in the standard terms used by the 
U.S. Department of Agriculture. These terms are defined 
according to percentages of sand, silt, and clay in the 
fraction of the soil that is less than 2 millimeters in 
diameter. “Loam,” for example, is soil that is 7 to 27 
percent clay, 28 to 50 percent silt, and less than 52 
percent sand..If the content of particles coarser than 
sand is as much as about 15 percent, an appropriate 
modifier is added, for example, “gravelly.” Textural terms 
are defined in the Glossary. 


Classification of the soils is determined according to 
the Unified soil classification system (2) and the system 
adopted by the American Association of State Highway 
and Transportation Officials (7). 

The Unified system classifies soils according to 
properties that affect their use as construction material. 
Soils are classified according to grain-size distribution of 
the fraction less than 3 inches in diameter and according 
to plasticity index, liquid limit, and organic matter 
content. Sandy and gravelly soils are identified as GW, 
GP, GM, GC, SW, SP, SM, and SC; silty and clayey soils 
as ML, CL, OL, MH, CH, and OH; and highly organic 
soils as PT. Soils exhibiting engineering properties of two 
groups can have a dual classification, for example, CL- 
ML. 

The AASHTO system classifies soils according to 
those properties: that affect roadway construction and 
maintenance. In this system, the fraction of a mineral soil 
that is less than 3 inches in diameter is classified in one 
of seven groups from A-1 through A-7 on the basis of 
grain-size distribution, liguid limit, and plasticity index. 
Soils in group A-1 are coarse grained and low in content 
of fines (silt and clay). At the other extreme, soils in 
group A-7 are fine grained. Highly organic soils are 
classified in group A-8 on the basis of visual inspection. 

If laboratory data are available, the A-1, A-2, and A-7 
groups are further classified as A-1-a, A-1-b, A-2-4, A-2- 
5, A-2-6, A-2-7, A-7-5, or A-7-6. As an additional 
refinement, the suitability of a soil as subgrade material 
can be indicated by a group index number. Group index 
numbers range from 0 for the best subgrade material to 
20 or higher for the poorest. The AASHTO classification 
for soils tested, with group index numbers in 
parentheses, is given in table 17. 

Rock fragments larger than 3 inches in diameter are 
indicated as a percentage of the total soil on a dry- 
weight basis: The percentages are estimates determined 
mainly by converting volume percentage in the field to 
weight percentage. 

Percentage (of soil particles) passing designated 
sieves is the percentage of the soil fraction less than 3 
inches in diameter based on an ovendry weight. The 
sieves, numbers 4, 10, 40, and 200 (USA Standard 
Series), have openings of 4.76, 2.00, 0.420, and 0.074 
millimeters, respectively. Estimates are based on 
laboratory tests of soils sampled in the survey area and 
in nearby areas and on estimates made in the field. 
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Liquid limit and plasticity index (Atterberg limits) 
indicate the plasticity characteristics of a soil. The 
estimates are based on test data from the survey area or 
from nearby areas and on field examination. 

The estimates of grain-size distribution, liquid limit, and 
plasticity index are generally rounded to the nearest 5 
percent. Thus, if the ranges of gradation and Atterberg 
limits extend a marginal amount (1 or 2 percentage 
points) across classification boundaries, the classification 
in the marginal zone is omitted in the table. 


Physical and Chemical Properties 


Table 15 shows estimates of some characteristics and 
features that affect soil behavior. These estimates are 
given for the major layers of each soil in the survey area. 
The estimates are based on field observations and on 
test data for these and similar soils. 

Permeability refers to the ability of a soil to transmit 
water or air. The estimates indicate the rate of downward 
movement of water when the soil is saturated. They are 
based on soil characteristics observed in the field, 
particularly structure, porosity, and texture. Permeability 
is considered in the design of soil drainage systems, 
septic tank absorption fields, and construction where the 
rate of water movement under saturated conditions 
affects behavior. ۱ 

Available water capacity refers to the quantity of water 
that the soil is capable of storing for use by plants. The 
capacity for water storage is given in inches of water per 
inch of soil for each major soil layer. The capacity varies, 
depending on soil properties that affect the retention of 
water and the depth of the root zone. The most 
important properties are the content of organic matter, 
soil texture, bulk density, and soil structure. Available 
water capacity is an important factor in the choice of 
plants or crops to be grown and in the design and 
management of irrigation systems. Available water 
capacity is not an estimate of the quantity of water 
actually available to plants at any given time. 

Soil reaction is a measure of acidity or alkalinity and is 
expressed as a range in pH values. The range in pH of 
each major horizon is based on many field tests. For 
many soils, values have been verified by laboratory 
analyses. Soil reaction is important in selecting crops 
and other plants, in evaluating soil amendments for 
fertility and stabilization, and in determining the risk of 
corrosion. 

Salinity is a measure of soluble salts in the soil at 
saturation. lt is expressed as the electrical conductivity 
of the saturation extract, in millimhos per centimeter at 
25 degrees C. Estimates are based on field and 
laboratory measurements at representative sites of 
nonirrigated soils. The salinity of irrigated soils is 
affected by the guality of the irrigation water and by the 
freguency of water application. Hence, the salinity of 
soils in individual fields can differ greatly from the value 
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given in the table. Salinity affects the suitability of a soil 
for crop production, the stability of soil if used as 
construction material, and the potential of the soil to 
corrode metal and concrete. 

Shrink-swell potential is the potential for volume 
change in a soil with a loss or gain in moisture, Volume 
change occurs mainly because of the interaction of clay 
minerals with water and varies with the amount and type 
of clay minerals in the soil. The size of the load on the 
soil and the magnitude of the change in soil moisture 
content influence the amount of swelling of soils in 
place. Laboratory measurements of swelling of 
undisturbed clods were made for many soils. For others, 
swelling was estimated on the basis of the kind and 
amount of clay minerals in the soil and on 
measurements of similar soils. 

If the shrink-swell potential is rated moderate to very 
high, shrinking and swelling can cause damage to 
buildings, roads, and other structures. Special design is 
often needed. 

Shrink-swell potential classes are based on the 
change in length of an unconfined clod as moisture 
content is increased from air-dry to field capacity. The 
change is based on the soil fraction less than 2 
millimeters in diameter. The classes are /ow, a change of 
less than 3 percent; moderate, 3 to 6 percent; and high, 
more than 6 percent. Very high, greater than 9 percent, 
is sometimes used. 

Erosion factor K indicates the susceptibility of a soil to 
sheet and rill erosion by water. Factor K is one of six 
factors used in the Universal Soil Loss Eguation (USLE) 
to predict the average annual rate of soil loss by sheet 
and rill erosion in tons per acre per year. The estimates 
are based primarily on percentage of sìlt, sand, and 
organic matter (up to 4 percent) and on soil structure 
and permeability. Values of K range from 0.05 to 0.69. 
The higher the value, the more susceptible the soil is to 
sheet and rill erosion by water. 

Erosion factor T is an estimate of the maximum 
average annual rate of soil erosion by wind or water that 
can occur without affecting crop productivity over a 
sustained period. The rate ìs in tons per acre per year. 

Wind erodibility groups are made up of soils that have 
similar properties affecting their resistance to soil 
blowing in cultivated areas. The groups indicate the 
susceptibility to soil blowing. Soils are grouped according 
to the following distinctions: 

1. Sands, coarse sands, fine sands, and very fine 
sands. These soils are generally not suitable for crops. 
They are extremely erodible, and vegetation is difficult to 
establish. 

2. Loamy sands, loamy fìne sands, and loamy very 
fine sands. These soils are very highly erodible. Crops 
can be grown if intensive measures to control soil 
blowing are used. 

3. Sandy loams, coarse sandy loams, fine sandy 
loams, and very fine sandy loams. These soils are highly 
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erodible. Crops can be grown if intensive measures to 
control soil blowing are used. 

4L. Calcareous loamy soils that are less than 35 
percent clay and more than 5 percent finely divided 
calcium carbonate. These soils are erodible. Crops can 
be grown if intensive measures to control soil blowing 
are used. 

4. Clays, silty clays, clay loams, and silty clay loams 
that are more than 35 percent clay. These soils are 
moderately erodible. Crops can be grown if measures to 
control soil blowing are used. 

5. Loamy soils that are less than 20 percent clay and 
less than 5 percent finely divided calcium carbonate and 
sandy clay loams and sandy clays that are less than 5 
percent finely divided calcium carbonate. These soils are 
slightly erodible. Crops can be grown if measures to 
control soil blowing are used. 

6. Loamy soils that are 20 to 35 percent clay and 
less than 5 percent finely divided calcium carbonate, 
except silty clay loams. These soils are very slightly 
erodible. Crops can easily be grown. 

7. Silty clay loams that are less than 35 percent clay 
and less than 5 percent finely divided calcium carbonate. 
These soils are very slightly erodible. Crops can easily 
be grown. 

8. Stony or gravelly soils and other soils not subject 
to soil blowing. 


Soil and Water Features 


Table 16 gives estimates of various soil and water 
features. The.estimates are used in land use planning 
that involves engineering considerations. 

Hydrologic soil groups are used to estimate runoff 
from precipitation. Soils not protected by vegetation are 
assigned to one of four groups. They are grouped 
according to the intake of water when the soils are 
thoroughly wet and receive precipitation from long- 
duration storms. 

The four hydrologic soil groups are: 

Group A. Soils having a high infiltration rate (Iow runoff 
potential) when thoroughly wet. These consist mainly of 
deep, well drained to excessively drained sands or 
gravelly sands. These soils have a high rate of water 
transmission. 

Group B. Soils having a moderate infiltration rate when 
thoroughly wet. These consist chiefly of moderately deep 
or deep, moderately well drained or well drained soils 
that have moderately fine texture to moderately coarse 
texture. These soils have a moderate rate of water 
transmission. 

Group C. Soils having a slow infiltration rate when 
thoroughly wet. These consist chiefly of soils having a 
layer that impedes the downward-movement of water or 
soils of moderately fine texture or fine texture. These 
soils have a slow rate of water transmission. 


69 


Group D. Soils having a very slow infiltration rate (high 
runoff potential) when thoroughly wet. These consist 
chiefly of clays that have a high shrink-swell potential, 
soils that have a permanent high water table, soils that 
have a claypan or clay layer at or near the surface, and 
soils that are shallow over nearly impervious material. 
These soils have a very slow rate of water transmission. 

If a soil is assigned to two hydrologic groups in table 
16, the first letter is for drained areas and the second is 
for undrained areas. 

Flooding, the temporary inundation of an area, is 
caused by overflowing streams, by runoff from adjacent 
slopes, or by tides. Water standing for short periods after 
rainfall or snowmelt is not considered flooding, nor is 
water in swamps and marshes. 

Table 16 gives the freguency and duration of flooding 
and the time of year when flooding is most likely. 

Freguency, duration, and probable dates of occurrence 
are estimated. Freguency is expressed as none, rare, 
occasional, and freguent. None means that flooding is 
not probable; rare that it is unlikely but possible under 
unusual weather conditions; occasional that it occurs, on 
the average, once or less in 2 years; and frequent that it 
occurs, on the average, more than once in 2 years. 
Duration is expressed as very brief if less than 2 days, 
brief if 2 to 7 days, and /ong if more than 7 days. 
Probable dates are expressed in months; November- 
May, for example, means that flooding can occur during 
the period November through May. 

The information is based on evidence in the soil 
profile, namely thin strata of gravel, sand, silt, or clay 
deposited by floodwater; irregular decrease in organic 
matter content with increasing depth; and absence of 
distinctive horizoris that form in soils that are not subject 
to flooding. 

Also considered are local information about the extent 
and levels of flooding and the relation of each soil on 
the landscape to historic floods. Information on the 
extent of flooding based on soil data is less specific than 
that provided by detailed engineering surveys that 
delineate flood-prone areas at specific flood freguency 
levels. 

High water table (seasonal) is the highest level of a 
saturated zone in the soil in most years. The depth to a 
seasonal high water table applies to undrained soils. The 
estimates are based mainly on the evidence of a 
saturated zone, namely grayish colors or mottles in the 
soil. Indicated in table 16 are the depth to the seasonal 
high water table; the kind of water table—that is, 
perched or apparent; and the months of the year that 
the water table commonly is high. A water table that is 
seasonally high for less than 1 month is not indicated in 
table 16. 

An apparent water table is a thick zone of free water 
in the soil. It is indicated by the level at which water 
stands in an uncased borehole after adeguate time is 
allowed for adjustment in the surrounding soil. A perched 
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water table is water standing above an unsaturated 
zone. In places an upper, or perched, water table is 
separated from a lower one by a dry zone. 

Only saturated zones within a depth of about 6 feet 
are indicated. A plus sign preceding the range in depth 
indicates that the water table is above the surface of the 
soil. The first numeral in the range indicates how high 
the water rises above the surface. The second numeral 
indicates the depth below the surface. 

Potential frost action is the likelihood of upward or 
lateral expansion of the soil caused by the formation of 
segregated ice lenses (frost heave) and the subsequent 
collapse of the soil and loss of strength on thawing. 
Frost action occurs when moisture moves into the 
freezing zone of the soil. Temperature, texture, density, 
permeability, content of organic matter, and depth to the 
water table are the most important factors considered in 
evaluating the potential for frost action. It is assumed 
that the soil is not insulated by vegetation or snow and is 
not artificially drained. Silty and highly structured clayey 
soils that have a high water table in winter are the most 
susceptible to frost action. Well drained, very gravelly, or 
very sandy soils are the least susceptible. Frost heave 
and low soil strength during thawing cause damage 
mainly to pavements and other rigid structures. 

Risk of corrosion pertains to potential soil-induced 
electrochemical or chemical action that dissolves or 
weakens uncoated steel or concrete. The rate of 
corrosion of uncoated steel is related to such factors as 
soil moisture, particle-size distribution; acidity, and 
electrical conductivity of the soil. The rate of corrosion of 
concrete is based mainly on the sulfate and sodium 
content, texture, moisture content, and acidity of the soil. 


Special site examination and design may be needed if 
the combination of factors creates a severe corrosion 
environment. The steel in installations that intersect soil 
boundaries or soil layers is more susceptible to corrosion 
than steel in installations that are entirely within one kind 
of soil or within one soil layer. 

For uncoated steel, the risk of corrosion, expressed as 
low, moderate, or high, is based on soil drainage class, 
total acidity, electrical resistivity near field capacity, and 
electrical conductivity of the saturation extract. 

For concrete, the risk of corrosion is also expressed 
as /ow, moderate, or high. \t is based on soil texture, 
acidity, and amount of sulfates in the saturation extract. 


Engineering Index Test Data 


Table 17 shows laboratory test data for several 
pedons sampled at carefully selected sites in the survey 
area. The pedons are representative of the series 
described in the section “Soil Series and Their 
Morphology.” The soil samples were tested by the North 
Dakota State Highway Department. 

The testing methods generally are those of the 
American Association of State Highway and 
Transportation Officials (AASHTO) or the American 
Society for Testing and Materials (ASTM). 

The tests and methods are AASHTO classification—M 
145 (AASHTO), D 3282 (ASTM); Unified classification— 
D 2487 (ASTM); Mechanical analysis—T 88 (AASHTO), 
D 2217 (ASTM); Liquid limit—T 89 (AASHTO), D 423 
(ASTM); Plasticity index—T 90 (AASHTO), D 424 
(ASTM); and Moisture density, Method A—T 99 
(AASHTO), D 698 (ASTM). 
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Classification of the Soils 


The system of soil classification used by the National 
Cooperative Soil Survey has six categories (74). 
Beginning with the broadest, these categories are the 
order, suborder, great group, subgroup, family, and 
series. Classification is based on soil properties 
observed in the field or inferred from those observations 
or from laboratory measurements. Table 18 shows the 
classification of the soils in the survey area. The 
categories are defined in the following paragraphs. 

ORDER. Ten soil orders are recognized. The 
differences among orders reflect the dominant soil- 
forming processes and the degree of soil formation. 
Each order is identified by a word ending in so/. An 
example is Mollisol. 

SUBORDER. Each order is divided into suborders 
primarily on the basis of properties that influence soil 
genesis and are important to plant growth or properties 
that reflect the most important variables within the 
orders. The last syllable in the name of a suborder 
indicates the order. An example is Boroll (Bor, meaning 
cool, plus o//, from Mollisol). 

GREAT GROUP Each suborder is divided into great 
groups on the basis of close similarities in kind, 
arrangement, and degree of development of pedogenic 
horizons; soil moisture and temperature regimes; and 
base status. Each great group is identified by the name 
of a suborder and by a prefix that indicates a property of 
the soil. An example is Haploborolls (Hap/, meaning 
minimal horizonation, plus boro//, the suborder of the 
Mollisols that has a frigid temperature regime). 

SUBGROUP. Each great group has a typic subgroup. 
Other subgroups are intergrades or extragrades. The 
typic is the central concept of the great group; it is not 
necessarily the most extensive. Intergrades are 
transitions to other orders, suborders, or great groups. 
Extragrades have some properties that are not 
representative of the great group but do not indicate 
transitions to any other known kind of soil: Each 
subgroup is identified by one or more adjectives 
preceding the name of the great group. The adjective 
Udic identifies the subgroup that is more moist than is 
typical for the great group. An example is Udic 
Haploborolls. 

FAMILY. Families are established within a subgroup on 
the basis of physical and chemical properties and other 
characteristics that affect management. Mostly the 
properties are those of horizons below plow. depth where 


there is much biological activity. Among the properties 
and characteristics considered are particle-size class, 
mineral content, temperature regime, depth of the root 
zone, consistence, moisture equivalent, slope, and 
permanent cracks. A-family name consists of the name 
of a subgroup preceded by terms that indicate soil 
properties. An example is fine-loamy, mixed Udic 
Haploborolls. I 

SERIES. The series consists of soils that have similar 
horizons in their profile. The horizons are similar in color, 
texture, structure, reaction, consistence, mineral and 
chemical composition, and arrangement in the profile. 
The texture of the surface layer or of the substratum can 
differ within a series. 


Soil Series and Their Morphology 


In this section, each soil series recognized in the 
survey area is described. The descriptions are arranged 
in alphabetic order. 

Characteristics of the soil and the material in which it 
formed are identified for each series. A pedon, a small 
three-dimensional area of soil, that is typical of the series 
in the survey area is described. The detailed description 
of each soil horizon follows standards in the Soil Survey 
Manual (13). Many of the technical terms used in the 
descriptions are defined in Soi Taxonomy (14). Unless 
otherwise stated, colors in the descriptions are for moist 
soil. Following the pedon description is the range of 
important characteristics of the soils in the series. 

The map units of each soil series are described in the 
section “Detailed Soil Map Units.” 


Arveson Series 


The Arveson series consists of deep, poorly drained 
and very poorly drained, moderately rapidly permeable, 
highly calcareous soils on glacial outwash plains. These 
soils formed in loamy and sandy glacial outwash. Slope 
is 0 to 1 percent. 

Typical pedon of Arveson loam, in an area of Arveson- 
Ulen complex, 0 to 3 percent slopes, 160 feet west and 
370 feet north of the southeast corner of sec. 13, T. 138 
N., R. 72 W. 


ል--0 to 6 inches; black (10YR 2/1) loam, dark gray 
(10YR 4/1) dry; weak fine granular structure; slightly 
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hard, friable, slightly sticky and slightly plastic; 
common fine and many very fine roots; strong 
effervescence; mildly alkaline; clear smooth 
boundary. 

Ak—6 to 13 inches; very dark gray (10YR 3/1) loam, 
gray (10YR 5/1) dry; weak medium subangular 
blocky structure parting to moderate very fine and 
fine granular; slightly hard, friable, slightly sticky and 
slightly plastic; many very fine roots; disseminated 
lime throughout; violent effervescence; moderately 
alkaline; clear wavy boundary. 

Bk—13 to 22 inches; grayish brown (2.5Y 5/2) fine 
sandy loam, light brownish gray (2.5Y 6/2) dry; few 
fine prominent dark yellowish brown (10YR 4/6) and 
light gray (10YR 7/2) mottles; moderate medium 
subangular blocky structure; slightly hard, friable, 
slightly sticky and slightly plastic; common very fine 
roots; disseminated lime throughout; violent 
effervescence; moderately alkaline; clear wavy 
boundary. 

Bw—-22 to 42 inches; grayish brown (2.5Y 5/2) loamy 
fine sand, light brownish gray (2.5Y 6/2) dry; few 
fine distinct olive brown (2.5Y 4/4) and few fine 
prominent yellowish brown (10YR 5/4) mottles; 
weak very fine granular structure; soft, very friable, 
nonsticky and nonplastic; few very fine roots; strong 
effervescence; moderately alkaline; gradual wavy 
boundary. 

C—42 to 55 inches; light brownish gray (2.5Y 6/2) fine 
sand, light gray (2.5Y 7/2) dry; common medium 
prominent dark yellowish brown (10YR 4/6) and 
many medium prominent reddish brown (5YR 4/4) 
mottles; single grain; loose, nonsticky and 
nonplastic; disseminated lime throughout; slight 
effervescence; moderately alkaline; clear wavy 
boundary. 

Cg—55 to 60 inches; olive gray (BY 5/2) fine sand, light 
olive gray (5Y 6/2) dry; few fine prominent dark 
reddish brown (5YR 3/3) and few large prominent 
olive brown (2.5Y 4/4) mottles; single grain; loose, 
nonsticky and nonplastic; disseminated lime 
throughout; slight effervescence; moderately 
alkaline. 


The thickness of the mollic epipedon ranges from 7 to 
16 inches. The depth to loamy fine sand or coarser 
textures is 20 to 30 inches. 

The A horizon has hue of 10YR or 2.5Y, value of 2 or 
3, and chroma of 1. The Bk horizon has hue of 2.5Y or 
5Y, value of 3 to 6, and chroma of 1 or 2. It is not 
mottled in some pedons. The C horizon has colors 
similar to those of the Bk horizon. 


Arvilla Series 


The Arvilla series consists of deep, somewhat 
excessively drained soils on glacial outwash plains. 
These soils formed in loamy and sandy glacial outwash. 
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They are underlain by loamy sand at a depth of about 16 
inches. Permeability is moderately rapid in the upper part 
of the profile and very rapid in the lower part. Slope 
ranges from 1 to 15 percent. 

These soils have a slightly higher chroma in the 
surface layer than is definitive for the Arvilla series. This 
difference, however, does not alter the usefulness or 
behavior of the soils. 

Typical pedon of Arvilla sandy loam, 1 to 6 percent 
slopes, 1,420 feet north and 1,000 feet east of the 
southwest corner of sec. 16, T. 139 N., R. 72 W. 


Ap—0 to 8 inches; very dark brown (10YR 2/2) sandy 
loam, dark grayish brown (10YR 4/2) dry; weak fine 
granular structure; soft, friable, nonsticky and 
nonplastic; many fine roots; neutral; abrupt smooth 
boundary. 

Bw1—8 to 16 inches; very dark grayish brown (10YR 
3/2) sandy loam, dark grayish brown (10YR 4/2) 
dry; moderate coarse subangular blocky structure; 
slightly hard, friable, nonsticky and nonplastic; 
common fine roots; neutral; clear wavy boundary. 

Bw2—16 to 22 inches; very dark grayish brown (10YR 
3/2) loamy sand, grayish brown (10YR 5/2) dry; 
weak medium subangular blocky structure; soft, very 
friable, nonsticky and nonplastic; few fine roots; 
slight effervescence; mildly alkaline; clear smooth 
boundary. 

2Bk—22 to 39 inches; dark grayish brown (2.5Y 4/2) 
coarse sand, light brownish gray (2.5Y 6/2) dry; 
single grain; loose, nonsticky and nonplastic; few 
fine roots; about 10 percent gravel; discontinuous 
layers of lime 0.5 inch to 2.0 inches thick; strong 
effervescence; mildly alkaline; clear wavy boundary. 

2C—39 to 60 inches; grayish brown (2.5Y 5/2) coarse 
sand, light brownish gray (2.5Y 6/2) dry; single 
grain; loose, nonsticky and nonplastic; few fine 
roots; about 10 percent gravel; slight effervescence; 
mildly alkaline. 


The depth to sand or gravel is 14 to 25 inches. The A 
horizon has hue of 10YR, value of 2 or 3 (3 or 4 dry), 
and chroma of 1 or 2. The Bw horizon has hue of 10YR 
or 2.5Y, value of 2 to 4 (3 to 5 dry), and chroma of 1 to 
3. The 2C horizon is sand, very gravelly coarse sand, 
coarse sand, or gravelly loamy sand. The gravel content 
in this horizon ranges from 5 to 55 percent. 


Barnes Series 


The Barnes series consists of deep, well drained, 
moderately slowly permeable soils on glacial till plains 
and moraines. These soils formed in loamy glacial till. 
Siope ranges from 1 to 25 percent. 

Typical pedon of Barnes loam, in an area of Barnes- 
Svea loams, 1 to 6 percent slopes, 950 feet east and 
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200 feet south of the northwest corner of sec. 1, T. 144 
N., R. 70 W. 


Ap—0 to 8 inches; black (10YR 2/1) loam, dark gray 
(10YR 4/1) dry; weak coarse subangular blocky 
structure; slightly hard, very friable, slightly sticky 
and slightly plastic; common very fine roots; about 2 
percent gravel; mildly alkaline; abrupt smooth 
boundary. 

Bw1—8 to 13 inches; very dark brown (10YR 2/2) loam, 
dark grayish brown (10YR 4/2) dry; moderate 
medium subangular blocky structure; slightly hard, 
friable, slightly sticky and slightly plastic; common 
very fine roots; about 2 percent gravel; mildly 
alkaline; clear smooth boundary. 

Bw2—13 to 19 inches; dark grayish brown (10YR 4/2) 
loam, pale brown (10YR 6/3) dry; weak coarse 
subangular blocky structure; slightly hard, friable, 
slightly sticky and slightly plastic; common very fine 
roots; about 3 percent gravel; mildly alkaline; clear, 
wavy boundary. 

Bk—19 to 32 inches; light yellowish brown (2.5Y 6/4) 
loam, light gray (2.5Y 7/2) dry; many medium faint 
light yellowish brown (10YR 6/4) mottles; weak 
coarse subangular blocky structure; slightly hard, 
friable, slightly sticky and slightly plastic; few very 
fine roots; about 5 percent gravel; few irregular soft 
masses of lime; strong effervescence; moderately 
alkaline; gradual wavy boundary. 

C—32 to 60 inches; dark grayish brown (2.5Y 4/2) clay 
loam, light brownish gray (2.5Y 6/2) dry; many large 
distinct light yellowish brown (10YR 6/4) mottles; 
massive; slightly hard, friable, slightly sticky and 
slightly plastic; few very fine roots; about 5 percent 
gravel; few fine rounded soft masses of lime; slight 
effervescence; moderately alkaline. 


The thickness of the mollic epipedon ranges from 7 to 
16 inches. The A horizon has hue of 10YR and value of 
2 or 3 (3 or 4 dry). It generally has chroma of 1, but it 
has chroma of 2 below the Ap horizon in some pedons. 
It is loam or sandy loam. The Bw horizon has hue of 
10YR or 2.5Y, value of 2 to 4 (4 to 6 dry), and chroma of 
t to 4. The Bk horizon has hue of 2.5Y or 10YR, value 
of 4 to 6 (5 to 7 dry), and chroma of 2to 4. The C 
horizon is loam or clay loam. 


Bowbells Series 


The Bowbells series consists of deep, moderately well 
drained, moderately slowly permeable soils on glacial till 
plains. These soils formed in loamy glacial till. Slope 
ranges from 1 to 6 percent. 

These soils have a slightly lower chroma in the 
surface layer than is definitive for the Bowbells series. 
This difference, however, does not alter the usefulness 
or behavior of the soils. 
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Typical pedon of Bowbells loam, in an area of 
Williams-Bowbells loams, 1 to 3 percent slopes, 1,250 
feet south and 360 feet east of the northwest corner of 
sec. 16, T. 140 N., R. 73 W. 


Ap—0 to 7 inches; black (10YR 2/1) loam, dark gray 
(10YR 4/1) dry; moderate fine granular structure; 
slightly hard, very friable, slightly sticky and slightly 
plastic; many fine roots; about 2 percent gravel; 
neutral; abrupt smooth boundary. 

A—7 to 13 inches; black (10YR 2/1) loam, dark gray 
(10YR 4/1) dry; moderate medium prismatic 
structure parting to moderate medium subangular 
blocky; slightly hard, friable, slightly sticky and 
slightly plastic; many fine roots; about 3 percent 
gravel; neutral; clear wavy boundary. 

Bt1—13 to 26 inches; very dark grayish brown (10YR 
3/2) clay loam, dark grayish brown (10YR 4/2) dry; 
moderate medium prismatic structure parting to 
strong medium angular blocky; slightly hard, firm, 
slightly sticky and slightly plastic; many fine roots; 
common faint clay films on faces of peds; about 3 
percent gravel; neutral; gradual wavy boundary. 

Bt2—26 to 32 inches; very dark grayish brown (10YR 
3/2) clay loam, grayish brown (10YR 5/2) dry; 
strong medium prismatic structure parting to strong 
medium angular blocky; hard, firm, slightly sticky and 
slightly plastic; few fine roots; few faint clay films on 
faces of peds; about 2 percent gravel; neutral; clear 
wavy boundary. 

Bw—32 to 36 inches; very dark grayish brown (2.5Y 3/2) 
loam, dark grayish brown' (2.5Y 4/2) dry; moderate 
medium prismatic structure parting to moderate 
medium angular blocky; slightly hard, friable, slightly 
sticky and slightly plastic; few fine roots; about 3 
percent gravel; mildly alkaline; clear smooth 
boundary. 

Bk—36 to 49 inches; grayish brown (2.5Y 5/2) clay 
loam, light brownish gray (2.5Y 6/2) dry; massive; 
hard, firm, slightly sticky and slightly plastic; about 5 
percent gravel; disseminated lime throughout; strong 
effervescence; moderately alkaline; clear wavy 
boundary 

C—49 to 60 inches; dark grayish brown (2.5Y 4/2) clay 
loam, light brownish gray (2.5Y 6/2) dry; massive; 
hard, firm, slightly sticky and slightly plastic; about 5 
percent gravel; strong effervescence; moderately 
alkaline. 


The gravel content ranges from 2 to 15 percent 
throughout the profile. The thickness of the mollic 
epipedon ranges from 16 to 36 inches. 

The A horizon has hue of 10YR, value of 2 or 3 (3 to 5 
dry), and chroma of 1 or 2. The Bt horizon has hue of 
10YR or 2.5Y, value of 2 to 4 (4 to 6 dry), and chroma of 
2 or 3. The Bk horizon has hue of 2.5Y or 10YR, value 
of 3 to 5 (4 to 7 dry), and chroma of 2 to 4. 
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Buse Series 


The Buse series consists of deep, well drained, 
moderately slowly permeable soils on glacial till plains. 

' These soils formed in loamy glacial till. Slope ranges 
from 6 to 35 percent. 

Typical pedon of Buse loam, in an area of Buse- 
Barnes loams, 9 to 35 percent slopes, 440 feet south 
and 780 feet west of the northeast corner of sec. 15, T. 
143 N., R. 72 W. 


A—0 to 7 inches; very dark gray (10YR 3/1) loam, dark 
gray (10YR 4/1) dry; moderate medium subangular 
blocky structure; slightly hard, friable, slightly sticky 
and slightly plastic; many very fine roots; about 3 
percent gravel; neutral; clear smooth boundary. 

Bk—7 to 18 inches; grayish brown (2.5Y 5/2) loam, light 
gray (2.5Y 7/2) dry; weak medium subangular blocky 
structure; slightly hard, friable, slightly sticky and 
slightly plastic; common very fine roots; about 8 
percent gravel; common medium irregular soft 
masses of lime; violent effervescence; moderately 
alkaline; clear wavy boundary. 

C—18 to 60 inches; light olive brown (2.5Y 5/4) clay 
loam, light gray (2.5Y 7/2) dry; massive; slightly 
hard, friable, slightly sticky and slightly plastic; few 
very fine roots; about 3 percent gravel; common fine 
irregular soft masses of lime; strong effervescence; 
moderately alkaline. 


The thickness of the mollic epipedon ranges from 7 to 
12 inches. The depth to carbonates ranges from 0 to 12 
inches. A few cobblestones or stones are in some 
pedons. 

The A horizon has hue of 10YR, value of 2 or 3 (3 to 5 
dry), and chroma of 1. Some pedons have an AB 
- horizon. The Bk horizon has hue of 10YR or 2.5۷, value 

of 4 to 6 (4 to 7 dry), and chroma of 2 to 4. The C 
horizon is clay loam or loam. 


Colvin Series 


The Colvin series consists of deep, poorly drained and 
very poorly drained, moderately slowly permeable, highly 
calcareous soils on glacial outwash plains and till plains. 
These soils formed in silty and loamy glacial outwash 
and till. Slobe is 0 to 1 percent. 

Typical pedon of Colvin silt loam, 1,750 feet north and 
300 feet east of the southwest corner of sec. 33, T. 141 
N., R. 71 W. 


A—0 to 7 inches; very dark gray (10YR 3/1) silt loam, 
dark gray (10YR 4/1) dry; weak medium granular 
structure; soft, very friable, slightly sticky and slightly 
plastic; many very fine roots; violent effervescence; 
moderately alkaline; abrupt wavy boundary. 

Bk1—7 to 27 inches; dark gray (10YR 4/1) silty clay 
loam, light gray (10YR 7/1) dry; weak fine 
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subangular blocky structure; slightly hard, very 
friable, slightly sticky and slightly plastic; few very 
fine roots; disseminated lime throughout; violent 
effervescence; moderately alkaline; clear smooth 
boundary. : 

Bk2—27 to 42 inches; gray (10YR 5/1) silty clay loam, 
light gray (10YR 7/1) dry; massive; hard, very 
friable, slightly sticky and slightly plastic; few very 
fine roots; disseminated lime throughout; violent 
effervescence; moderately alkaline; clear wavy 
boundary. 

Cg—42 to 60 inches; dark olive gray (BY 3/2) clay loam, 
light olive gray (BY 6/2) dry; common fine prominent 
dark yellowish brown (10YR 3/4) mottles; massive; 
very hard, firm, sticky and plastic; violent 
effervescence; moderately alkaline. 


The thickness of the mollic epipedon ranges from 7 to 
24 inches. The depth to the calcic horizon ranges from 5 
to 16 inches. 

The A horizon has hue of 10YR to 5Y, value of 2 or 3, 
and chroma of 1. Some pedons have an Ak or ABk 
horizon. The Bk horizon has hue of 10YR to 5Y, value of 
3 to 6, and chroma of 2 or less. The Cg horizon has hue 
of 2.5Y or SY, value of 3 to 6, and chroma of 1 to 4. It is 
silty clay loam, clay loam, or silt loam, In some pedons 
loam or stratified sand is below a depth of 40 inches. 


Cresbard Series 


The Cresbard series consists of deep, moderately well 
drained, slowly permeable, alkali soils on glacial till 
plains. These soils formed in loamy glacial till. Slope 
ranges from 1 to 6 percent. 

Typical pedon of Cresbard loam, in an area of 
Cresbard-Barnes loams, 1 to 6 percent slopes, 2,550 
feet west and 675 feet north of the southeast corner of 
sec. 31, T. 141 N., R. 70 W. 


A—0 to 5 inches; black (10YR 2/1) loam, very dark gray 
(10YR 3/1) dry; moderate medium subangular - 
blocky structure; hard, friable, slightly sticky and 
slightly plastic; neutral; abrupt smooth boundary 

B/E—5 to 10 inches; black (10YR 2/1) clay loam (B), 
very dark gray (10YR 3/1) dry; very dark gray (10YR 
3/1) silt coatings (E), gray (10YR 5/1) dry; weak 
medium prismatic structure parting to moderate fine 
subangular blocky; hard, firm, sticky and plastic; 
neutral; clear wavy boundary. 

Bt—10 to 21 inches; black (10YR 2/1) clay, very dark 
gray (10YR 3/1) dry; moderate coarse prismatic 
structure parting to strong medium and fine angular 
blocky; extremely hard, very firm, very sticky and 
very plastic; many distinct clay films on faces of 
peds; neutral; clear smooth boundary. 

Bk—21 to 29 inches; very dark gray (10YR 3/1) clay 
loam, dark gray (10YR 4/1) dry; moderate medium 
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prismatic structure parting to moderate medium 
subangular blocky; extremely hard, very firm, sticky 
and plastic; few salt crystals; few fine soft masses of 
lime; strong effervescence; moderately alkaline; 
clear smooth boundary. 

Bky—29 to 60 inches; very dark grayish brown (2.5Y 
3/2) clay loam, gray (10YR 5/1) dry; weak fine and 
very fine subangular blocky structure; very hard, 
firm, sticky and plastic; few medium masses of 
gypsum crystals; few fine soft masses of lime; 
moderately alkaline. 


The A horizon is 5 to 12 inches thick. It has hue of 
10YR, value of 2 or 3 (3 or 4 dry), and chroma of 1. 
Some pedons have an E horizon. The B/E horizon has 
hue of 10YR, value of 2 or 3 (4 or 5 dry), and chroma of 
1 or 2. The Bt horizon has hue of 10YR or 2.5Y, value of 
2 to 4 (3 to 5 dry), and chroma of 1 to 3. It is clay or clay 
loam. The Bk and Bky horizons have hue of 10YR or 
2.5Y. 


Divide Series 


The Divide series consists of deep, somewhat poorly 
drained, highly calcareous soils on glacial outwash 
plains. These soils formed in loamy and sandy glacial 
outwash. They are underlain by gravelly sand at a depth 
of about 26 inches. Permeability is moderate in the 
upper part of the profile and rapid in the lower part. 
Slope ranges from O to 3 percent. 

Typical pedon of Divide loam, O to 3 percent slopes, 
2,475 feet south and 1,150 feet west of the northeast 
corner of sec. 27, ۲.142 N., R. 7A W. 


A—0 to 7 inches; very dark gray (10YR 3/1) loam, gray 
(10YR 5/1) dry; moderate fine granular structure; 
soft, very friable, slightly sticky and slightly plastic; 
many very fine roots; disseminated lime; strong 
effervescence; moderately alkaline; clear smooth 
boundary. 

Bk—7 to 26 inches; dark gray (10YR 4/1) loam, light 
gray (10YR 6/1) dry; weak medium subangular 
blocky structure; soft, very friable, slightly sticky and 
slightly plastic; common very fine roots; 
disseminated lime throughout; violent effervescence; 
moderately alkaline; abrupt wavy boundary. 

201-26 to 42 inches; light olive brown (2.5Y 5/4) 
gravelly coarse sand, light yellowish brown (2.5Y 
6/4) dry; single grain; loose, nonsticky and 
nonplastic; few very fine roots; about 30 percent 
gravel; disseminated lime; slight effervescence; 
moderately alkaline; gradual smooth boundary. 

2C2—42 to 60 inches; olive brown (2.5Y 4/4) gravelly 
coarse sand, light olive brown (2.5Y 5/4) and light 
yellowish brown (2.5Y 6/4) dry; single grain; loose, 
nonsticky and nonplastic; about 30 percent gravel; 
disseminated lime; slight effervescence; moderately 
alkaline. 
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The thickness of the mollic epipedon ranges from 7 to 
16 inches. The depth to sand and gravel.ranges from 20 
to 40 inches. 

The A horizon has hue of 10YR, value of 2 or 3 (3 to 5 
dry), and chroma of 1. The Bk horizon has hue of 10YR 
or 2.5Y, value of 3 to 6 (5 to 8 dry), and chroma of 1 to 
3. It is loam or clay loam. The 2C horizon has hue of 
10YR to 5Y, value of 4 to 6 (5 to 8 dry), and chroma of 3 
to 6. The gravel content in this horizon ranges from 10 
to 45 percent. 


Embden Series 


The Embden series consists of deep, moderately well 
drained soils on glacial outwash plains and on glacial till 
and lacustrine plains mantled by loamy and sandy 
material. These soils formed in loamy and sandy glacia! 
outwash, glacial lacustrine material, and eolian 
sediments. Permeability either is moderately rapid 
throughout the profile or is moderately rapid in the upper 
part of the profile and moderately slow in the lower part. 
Slope ranges from 1 to 6 percent. 

Typical pedon of Embden fine sandy loam, 1 to 3 
percent siopes, 2,620 feet east and 590 feet north of the 
southwest corner of sec. 34, T. 138 N., R. 74 W. 


Ap—0 to 7 inches; black (10YR 2/1) fine sandy loam, 
very dark gray (10YR 3/1) dry; weak fine granular 
structure; soft, very friable, nonsticky and nonplastic; 
few medium and many fine and very fine roots; 
neutral; abrupt smooth boundary. 

A—7 to 11 inches; black (10YR 2/1) fine sandy loam, 
very dark gray (10YR 3/1) dry; weak medium 
subangular blocky structure parting to weak medium 
and fine granular; soft, very friable, noristicky and 
nonplastic; many fine and very fine roots; neutral; 
clear wavy boundary. 

Bw—11 to 22 inches; black (10YR 2/1) fine sandy loam, 
very dark gray (10YR 3/1) dry; weak medium 
prismatic structure parting to moderate medium 
subangular blocky; slightly hard, friable, slightly 
sticky and nonplastic; common fine and many very 
fine roots; neutral; clear wavy boundary. 

Bk1—22 to 29 inches; very dark grayish brown (10YR 
3/2) fine sandy loam, grayish brown (10YR 5/2) dry; 
common fine prominent dark reddish brown (5YR 
3/4) mottles; weak.coarse prismatic structure 
parting to weak medium subangular blocky; soft, 
very friable, slightly sticky and nonplastic; common 
very fine roots; disseminated lime throughout; violent 
effervescence; moderately alkaline; clear wavy 
'boundary. 

Bk2—29 to 53 inches; brown (10YR 4/3) loamy fine 
sand, pale brown (10YR 6/3) dry; common fine 
prominent yellowish brown (10YR 5/6) mottles; 
massive; slightly hard, very friable, nonsticky and 
nonplastic; few very fine roots; disseminated lime 
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throughout; violent effervescence; moderately 
alkaline; gradual wavy boundary. 

C—53 to 60 inches; brown (10YR 4/3) fine sand, brown 
(10YR 5/3) dry; single grain; loose, nonsticky and 
nonplastic; violent effervescence; moderately 
alkaline. 


The thickness of the mollic epipedon ranges from 16 
to more than 40 inches. The depth to fine sand is more 
than 40 inches. 

The A horizon has hue of 10YR, value of 2 or 3 (3 or 
4 dry), and chroma of 1. The Bw horizon has hue of 
10YR or 2.5Y, value of 2 to 4 (3 to 5 dry), and chroma of 
1 to 3. The Bk horizon has hue of 10YR or 2.5Y, value 
of 3 to 6 (5 to 8 dry), and chroma of 2 to 4. It is fine 
sandy loam, sandy loam, or loamy fine sand. The.C 
horizon has hue of 2.5Y or 10YR, value of 4 to 6 (5 to 7 
dry), and chroma of 4 or less. It ranges from loamy fine 
sand to silty clay loam below a depth of 40 inches. 


Flaxton Series 


The Flaxton series consists of deep, well drained soils 
on glacial till plains mantled with eolian material. These 
soils formed in loamy eolian sediments and in the 
underlying glacial till. Permeability is moderately rapid in 
the upper part of the profile and moderately slow in the 
lower part. Slope ranges from 1 to 9 percent. 

These soils have a slightly lower chroma in the 
surface layer than is definitive for the Flaxton series. This 
difference, however, does not alter the usefulness or 
behavior of the soils. 

Typical pedon of Flaxton fine sandy loam, in an area 
of Flaxton-Zahl complex, 6 to 12 percent slopes, 1,340 
feet west and 1,440 feet south of the northeast corner of 
sec. 24, T. 137 N., R. 74 W. 


Ap—0 to 6 inches; black (10YR 2/1) fine sandy loam, 
dark gray (10YR 4/1) dry; weak fine granular 
structure; slightly hard, very friable, nonsticky and 
nonplastic; many very fine roots; neutral; clear 
smooth boundary. 

Bw—6 to 21 inches; very dark grayish brown (10YR 3/2) 
fine sandy loam, dark grayish brown (10YR 4/2) dry; 
moderate medium subangular blocky structure; very 
hard, very friable, nonsticky and nonplastic; many 
very fine roots; neutral; clear wavy boundary. 

2Bt—21 to 27 inches; very dark grayish brown (10YR 
3/2) sandy clay loam, dark grayish brown (10YR 
4/2) dry; moderate coarse prismatic structure 
parting to moderate coarse subangular blocky; hard, 
friable, sticky and plastic; common very fine roots; 
common faint clay films on faces of peds; about 5 
percent gravel; few fine segregations of lime; mildly 
alkaline; abrupt wavy boundary. 

2Bk—27 to 46 inches; brown (10YR 5/3) clay loam, pale 
brown (10YR 6/3) dry; weak medium subangular 
blocky structure; slightly hard, friable, sticky and 
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plastic; common very fine roots; about 10 percent 
gravel; many medium round soft masses of lime; 
violent effervescence; moderately alkaline; clear 
smooth boundary. 

2C—46 to 60 inches; olive brown (2.5Y 4/4) loam, light 
yellowish brown (2.5Y 6/4) dry; few fine prominent 
dark reddish brown (5YR 3/2) mottles; massive; 
soft, friable, slightly sticky and slightly plastic; few 
very fine roots; about 5 percent gravel; strong 
effervescence; moderately alkaline. 


The depth to clay loam or loam ranges from 20 to 40 
inches. The thickness of the mollic epipedon ranges 
from 16 to 30 inches. 

The A horizon has hue of 10YR, value of 2 or 3 (3 to 5 
dry), and chroma of 1 to 3. The 2Bt horizon has hue of 
10YR or 2.5Y, value of 3 or 4 (4 to 6 dry), and chroma of 
2 to 4. The 2C horizon has hue of 10YR to 5Y, value of 
4 to 6 (5 to 7 dry), and chroma of 2 to 4. It is clay loam 
or loam. The gravel content in this horizon is 2 to 10 
percent. 


Fordville Series 


The Fordville series consists of deep, well drained 
soils on glacial outwash plains. These soils formed in 
loamy and sandy glacial outwash. They are underlain by 
gravelly sand at a depth of about 29 inches. Permeability 
is moderate in the upper part of the profile and rapid in 
the lower part. Slope ranges from 0 to 3 percent. 

Typical pedon of Fordville loam, 0 to 3 percent slopes, 
1,100 feet north and 900 feet east of the southwest 
corner of sec. 20, T. 142 N., R. 74 W. 


Ap—0 to 8 inches; black (10YR 2/1) loam, dark gray 
(10YR 4/1) dry; weak fine granular structure; soft, 
very friable, slightly sticky and slightly plastic; many 
very fine roots; about 2 percent gravel; neutral; 
abrupt smooth boundary. 

Bw1—8 to 21 inches; very dark brown (10YR 2/2) loam, 
dark grayish brown (10YR 4/2) dry; weak medium 
prismatic structure parting to moderate medium 
subangular blocky; soft, friable, stightly sticky and 
slightly plastic; common very fine roots; about 4 
percent gravel; neutral; clear smooth boundary. 

Bw2—21 to 29 inches; very dark grayish brown (10YR 
3/2) loam, grayish brown (10YR 5/2) dry; moderate 
medium subangular blocky structure; soft, friable, 
slightly sticky and slightly plastic; few fine roots; 
about 7 percent gravel; neutral; abrupt smooth 
boundary. 

2Bk—29 to 33 inches; dark brown (10YR 3/3) gravelly 
sand, brown (10YR 5/3) dry; single grain; loose, 
nonsticky and nonplastic; few fine roots; about 30 
percent gravel; disseminated lime throughout; slight 
effervescence; mildly alkaline; clear smooth 
boundary. 
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2C—33 to 60 inches; dark brown (10YR 3/3) gravelly 
sand, brown (10YR 5/3) dry; single grain; loose, 
nonsticky and nonplastic; few fine roots; about 15 
percent gravel; mildly alkaline. 


The thickness of the mollic epipedon ranges from 16 
to 30 inches. The depth to sand and gravel ranges from 
20 to 40 inches. 

The Å horizon has hue of 10YR, value of 2 or 3 (3 or 
4 dry), and chroma of 1. The Bw horizon has hue of 
10YR or 2.5Y, value of 2 or 3 (3 to 5 dry), and chroma of 
1 to 3. The 2C horizon has hue of 10YR or 2.5Y, value 
of 3 to 6 (5 to 7 dry), and chroma of 1 to 4. It is coarse 
sand, gravelly coarse sand, or gravelly sand. The gravel 
content in this horizon is 10 to 45 percent. 


Hamerly Series 


The Hamerly series consists of deep, somewhat poorly 
drained, moderately slowly permeable, highly calcareous 
soils on glacial till plains. These soils formed in loamy 
glacial till. Slope ranges from 0 to 3 percent. 

Typical pedon of Hamerly loam, 0 to 3 percent slopes, 
415 feet south and 2,010 feet west of the northeast 
corner of sec. 7, T. 142 N., R. 71 W. 


Ap—0 to 7 inches; black (10YR 2/1) loam, dark gray 
(10YR 4/1) dry; weak medium subangular blocky 
structure; hard, friabie, slightly sticky and slightly 
plastic; many very fine roots; about 3 percent gravel; 
slight effervescence; moderately alkaline; abrupt 
smooth boundary. 

Bk1—7 to 24 inches; light brownish gray (2.5Y 6/2) clay 
loam, light gray (2.5Y 7/2) dry; few fine prominent 
olive (5Y 4/4) and gray (5Y 5/1) mottles; weak 
coarse prismatic structure parting to moderate 
medium subangular blocky; hard, friable, slightly 
sticky and slightly plastic; common very fine roots; 
about 3 percent gravel; disseminated-lime 
throughout; violent effervescence; moderately 
alkaline; clear wavy boundary. 

Bk2—24 to 36 inches; olive (5Y 4/3) clay loam, light 
brownish gray (2.5Y 6/2) dry; few fine distinct gray 
(5Y 5/1) and few medium prominent dark yellowish 
brown (10YR 4/4) mottles; weak medium prismatic 
structure; hard, friable, slightly sticky and slightly 
plastic; few very fine roots; about 3 percent gravel; 
disseminated lime throughout; violent effervescence; 
moderately alkaline; gradual wavy boundary. 

C—36 to 60 inches; olive (5Y 4/3) clay loam, light 
brownish gray (2.5Y 6/2) dry; common medium 
prominent strong brown (7.5YR 5/8), common fine 
prominent red (2.5YR 4/8), and common medium 
distinct gray (5Y 5/1) mottles; massive; hard, firm, 
slightly sticky and slightly plastic; about 3 percent 
gravel; strong effervescence; moderately alkaline. 
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The A horizon has hue of 10YR or 2.5Y, value of 2 or 
3 (3 or 4 dry), and chroma of 1 or 2. In some pedons it 
does not have free carbonates. The Bk horizon has hue 
of 10YR to 5Y, value of 4 to 7 (5 to 8 dry), and chroma 
of 1 to 4. The C horizon has hue of 2.5Y or 5Y, value of 
4 to 6 (5 to 7 dry), and chroma of 1 to 4. It is loam or 
clay loam. 


Harriet Series 


The Harriet series consists of deep, poorly drained, 
slowly permeable soils in drainageways and on the 
edges of lake plains. These soils formed in alluvium and 
lacustrine sediments. Slope is 0 to 1 percent. 

Typical pedon of Harriet silt loam, 1,380 feet east and 
2,600 feet south of the northwest corner of sec. 6, T. 
137 N., R. 74 W. 


ጅ--0 to 1 inch; very dark gray (10YR 3/1) silt loam, gray 
(10YR 5/1) dry; moderate very thin platy structure; 
slightly hard, very friable, slightly sticky and slightly 
plastic; common very fine roots; disseminated lime; 
slight effervescence; moderately alkaline; abrupt 
smooth boundary. 

Bt—1 to 9 inches; very dark gray (10YR 3/1) clay loam, 
dark gray (10YR 4/1) dry; strong medium columnar 
structure; very hard, firm, sticky and plastic; common 
very fine roots; few faint clay films on faces of peds; 
disseminated lime throughout; slight effervescence; 
strongly alkaline; cleâr wavy boundary. 

Czg—9 to 60 inches; olive gray (5Y 5/2) clay loam, light 
gray (SY 6/1) dry; few fine faint mottles, light gray 
(BY 7/2) dry; massive; very hard, friable, sticky and 
plastic; few fine roots; few fine salt crystals; 
disseminated lime throughout; strong effervescence; 
strongly alkaline. 


Some pedons have an A horizon, which is 1 to 4 
inches thick. The E horizon has hue of 10YR or 2.5Y, 
value of 2 or 3, and chroma of 1. The Bt horizon has hue 
of 10YR to 5Y, value of 2 to 4, and chroma of 1 or 2. It 
is clay loam or clay. The Czg horizon has hue of 10YR 
to 5Y, value of 3 to 5, and chroma of 1 to 3. It is clay 
loam, silty clay loam, or silty clay. 


Hecla Series 


The Hecla series consists of deep, moderately well 
drained, rapidly permeable soils on glacial outwash 
plains. These soils formed in sandy glacial outwash. 
Slope ranges from 1 to 6 percent. 

Typical pedon of Hecla loamy fine sand, in an area of 
Hecla-Ulen loamy fine sands, 1 to 6 percent slopes, 
2,500 feet east and 200 feet south of the northwest 
corner of sec. 8, T. 138 N., R. 71 W. 


Ap—0 to 8 inches; black (10YR 2/1) loamy fine sand, 
very dark gray (10YR 3/1) dry; weak fine subangular 
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blocky structure; loose, nonsticky and nonplastic; 
many very fine roots; neutral; abrupt smooth 
boundary. 

A—8 to 29 inches; very dark grayish brown (10YR 3/2) 
loamy sand, dark grayish brown (10YR 4/2) dry; 
weak medium subangular blocky structure; loose, 
nonsticky and nonplastic; common very fine roots; 
neutral; clear smooth boundary. 

AC—29 to 41 inches; very dark grayish brown (10YR 
3/2) loamy sand, grayish brown (10YR 5/2) dry; 
common fine faint dark yellowish brown (10YR 3/4) 
and few fine distinct light brownish gray (2.5Y 6/2) 
mottles; single grain; loose, nonsticky and 
nonplastic; common very fine roots; neutral; clear 
smooth boundary. 

C1—41 to 54 inches; brown (10YR 4/3) loamy sand, 
pale brown (10YR 6/3) dry; common medium 
distinct yellowish brown (10YR 5/6) mottles; single 
grain; loose, nonsticky and nonplastic; common very 
fine roots; mildly alkaline; clear smooth boundary. 

C2—54 to 60 inches; brown (10YR 5/3) loamy sand, 
pale brown (10YR 6/3) dry; single grain; loose, 
nonsticky and nonplastic; few very fine roots; mildly 
alkaline. 


The depth to carbonates ranges from 20 to 60 inches. 
The A horizon has hue of 10YR, value of 2 or 3 (3 or 4 
dry), and chroma of 1 or 2. The AC horizon has hue of 
10YR, value of 2 or 3 (3 to 5 dry), and chroma of 1 or 2. 
Some pedons do not have an AC horizon. The C horizon 
has hue of 10YR or 2.5Y, value of 3 to 5 (4 to 7 dry), 
and chroma of 2 to 4. It is loamy sand, fine sand, or 
sand. 


Letcher Series 


The Letcher series consists of deep, somewhat poorly 
drained, siowly permeable, alkali soils on glacial till plains 
and lacustrine plains. These soils formed in loamy and 
sandy sediments over clayey and silty lacustrine 
sediments or loamy glacial till. Slope ranges from 0 to 3 
percent. 

Typical pedon of Letcher fine sandy loam, O to 3 
percent slopes, 260 feet west and 1,680 feet south of 
the northeast corner of sec. 36, T. 138 N., R. 74 W. 


Ap—0 to 9 inches; black (10YR 2/1) fine sandy loam, 
very dark gray (10YR 4/1) dry; weak fine granular 
structure; slightly hard, friable, slightly sticky and 
slightly plastic; few medium and many very fine 
roots; neutral; abrupt smooth boundary. 

A—-9 to 11 inches; black (10YR 2/1) fine sandy loam, 
dark gray (10YR 4/1) dry; weak fine subangular 
blocky structure; slightly hard, friable, slightly sticky 
and slightly plastic; many very fine roots; neutral; 
clear smooth boundary. 

E—11 to 13 inches; very dark gray (10YR 3/1) fine 
sandy loam, gray (10YR 5/1) dry; few fine prominent 
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dark reddish brown (5YR 3/2) mottles; weak thin 
platy structure; soft, very friable, slightly sticky and 
slightly plastic; many very fine roots; neutral; clear 
wavy boundary. 

81--13 to 16 inches; very dark grayish brown (10YR 3/2) 
fine sandy loam, dark grayish brown (10YR 4/2) dry; 
gray (10YR 5/1 dry) coatings on top of columns; 
strong coarse columnar structure; extremely hard, 
firm, slightly sticky and slightly plastic; common very ` 
fine roots along faces of peds; common faint clay 
films. on faces of peds; strongly alkaline; clear wavy 
boundary. 

Bk1—16 to 21 inches; dark brown (10YR 4/3) loamy 
sand, brown (10YR 5/3) dry; common medium 
prominent dark reddish brown (5YR 3/2) mottles; 
weak coarse prismatic structure parting to weak 
medium subangular blocky; slightly hard, friable, 
slightly sticky and nonplastic; few very fine roots; 
few salt crystals; disseminated lime throughout; 
violent effervescence; strongly alkaline; gradual 
wavy boundary. 

Bk2—21 to 42 inches; light yellowish brown (2.5Y 6/4) 
fine sandy loam, light gray (2.5Y 7/2) dry; many 
medium prominent dark yellowish brown (10YR 3/4) 
mottles; weak medium subangular blocky structure; 
hard, very friable, slightly sticky and slightly plastic; 
few salt crystals; disseminated lime throughout; 
violent effervescence; strongly alkaline; gradual 
wavy boundary. 

C—42 to 50 inches; dark grayish brown (2.5Y 4/2) sandy 
loam, light brownish gray (2.5Y 6/2) dry; many 
medium prominent dark reddish brown (5YR 3/4) 
mottles; massive; slightly hard, very friable, slightly 
sticky and slightly plastic; diffused lime throughout; 
strong effervescence; strongly alkaline; abrupt wavy 
boundary. 

2Cg—50 to 60 inches; dark gray (5Y 4/1) silty clay, light 
gray (5Y 6/1) dry; common large prominent 
yellowish red (SYR 4/6) and common medium 
prominent yellowish red (SYR 5/8) mottles; massive; 
very hard, very firm, sticky and plastic; few fine 
rounded soft masses of lime; strong effervescence; 
strongly alkaline. 


The A horizon is 5 to 15 inches thick. It has hue of 
10 YR, value of 2 or 3 (3 to 5 dry), and chroma of 1. The 
E horizon has hue of 10YR, value of 3 to 5 (5 to 7 dry), 
and chroma of 1 or 2. The Bt horizon has hue of 10YR 
or 2.5Y, value of 3 or 4 (4 to 6 dry), and chroma of 1 to 
3. It is fine sandy loam or sandy loam. The Bk horizon 
has hue of 10YR or 2.5Y, value of 3 to 6 (4 to 7 dry), 
and chroma of 2 to 4. The C horizon is sandy loam or 
loamy sand. The 2C horizon is loam, clay loam, silty clay 
loam, or silty clay. Some pedons have an Ab horizon. 
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Maddock Series 


The Maddock series consists of deep, well drained, 
rapidly permeable soils on glacial outwash plains and on 
glacial till plains mantled with eolian material. These soils 
formed in sandy glacial outwash and eolian sediments. 
Slope ranges from 1 to 9 percent. 

Typical pedon of Maddock loamy fine sand, 1 to 6 
percent slopes, 2,160 feet south and 580 feet east of 
the northwest corner of sec. 12, T. 139 N., R. 71 W. 


Ap—0 to 5 inches; black (10YR 2/1) loamy fine sand, 
dark gray (10YR 4/1) dry; weak very fine granular 
structure; loose, nonsticky and nonplastic; many 
very fine roots; neutral; abrupt smooth boundary. 

A—5 to 16 inches; very dark brown (10YR 2/2) loamy 
fine sand, dark grayish brown (10YR 4/2) dry; single 
grain; loose, nonsticky and nonplastic; common very 
fine roots; neutral; clear wavy boundary. ] 

Bw—16 to 19 inches; dark brown (10YR 3/3) loamy fine 
sand, brown (10YR 5/3) dry; single grain; loose, 
nonsticky and nonplastic; common very fine roots; 
neutral; gradual wavy boundary. 

C1—19 to 24 inches; brown (10YR 4/3) fine sand, pale 
brown (10YR 6/3) dry; single grain; loose, nonsticky 
and nonplastic; few very fine roots; mildly alkaline; 
gradual wavy boundary. 

C2—24 to 60 inches; dark grayish brown (2.5Y 4/2) fine 
sand, light brownish gray (2.5Y 6/2) dry; single 
grain; loose, nonsticky and nonplastic; few very fine 
roots; disseminated lime; strong effervescence; 
mildly alkaline. 


The thickness of mollic epipedon ranges from 10 to 16 
inches. The. gravel content throughout the profile ranges 
from 0 to 5 percent. 

The Ap horizon has hue of 10YR, value of 2 or 3 (3 to 
5 dry), and chroma of 1. The B horizon has hue of 10YR 
or 2.5Y, value of 2 to 5 (4 to 6 dry), and chroma of 2 to 
4. It is loamy fine sand, loamy sand, or.sand. The C 
horizon has hue of 10YR or 2.5Y, value of 3 to 6 (4 to 7 
dry), and chroma of 2 to 4. 


Markey Series 


The Markey series consists of deep, very poorly 
drained, moderately rapidly permeable soils in glacial 
meltwater channels. These soils formed in organic and 
sandy material. Slope is 0 to 1 percent. 

These soils contain more carbonates and receive less 
precipitation than is definitive for the Markey series. 
These differences, however, do not alter the usefulness 
or behavior of the soils. 

Typical pedon of Markey muck, 420 feet north and 
160 feet west of the southeast corner of sec. 4, T. 138 
N., R. 72 W. 
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Oa1—0 to 5 inches; black (10YR 2/1) muck, dark gray 
(10YR 4/1) dry; weak fine subangular blocky 
structure; soft, very friable, slightly sticky and slightly 
plastic; many very fine roots; strong effervescence; 
clear smooth boundary. 

Oe—5 to 8 inches; very dark grayish brown (10YR 3/2 
broken face) peat, black (10YR 2/1) rubbed; about 
55 percent fiber, 25 percent rubbed; weak medium 
subangular blocky structure; very friable; herbaceous 
fiber; slight effervescence; clear smooth boundary. 

Oa2—8 to 28 inches; black (N 2/0 broken face and 
rubbed) muck; about 35 percent fiber, 15 percent 
rubbed; weak very thick platy structure; very friable; 
herbaceous fiber; siight effervescence; abrupt 
smooth boundary. 

2Cg—28 to 60 inches; dark greenish gray (5GY 4/1) 
sand, greenish gray (5GY 6/1) dry; single grain; 
loose; about 2 percent gravel. 


The depth to the 2Cg horizon ranges from 20 to 50 
inches. This horizon has hue of 10YR to 5GY. It is sand 
or loamy sand. 


Marysland Series 


The Marysland series consists of deep, poorly drained, 
highly calcareous soils on glacial outwash plains. These 
soils formed in loamy and sandy glacial outwash. They 
are underlain by gravelly coarse sand at a depth of 
about 37 inches. Permeability is moderate in the upper 
part of the profile and rapid in the lower part. Slope is 0 
to 1 percent. 

These soils contain slightly less clay than is definitive 
for the Marysland series. This difference, however, does 
not alter the usefulness or behavior of the soils. 

Typical pedon of Marysland loam, 235 feet west and 
465 feet north of the southeast corner of sec. 33, T. 142 
N., R. 74 W. 


A1—0 to 4 inches; black (10YR 2/1) loam, dark gray 
(10YR 4/1) dry; weak fine granular structure; hard, 
friable, slightly sticky and slightly plastic; many very 
fine and fine roots; slight effervescence; moderately 
alkaline; clear smooth boundary. . 

A2—4 to 7 inches; very dark gray (10YR 3/1) loam, gray 
(10YR 5/1) dry; moderate fine granular structure; 
hard, friable, slightly sticky and slightly plastic; many 
fine and very fine and few medium roots; slight 
effervescence; moderately alkaline; clear smooth 
boundary. 

Bkg1—7 to 14 inches; dark gray (5Y 4/1) loam, light 
gray (5Y 6/1) dry; weak medium and coarse 
subangular blocky structure; hard, friable, slightiy 
sticky and slightly plastic; many fine and very fine 
roots; disseminated lime throughout; violent 
effervescence; moderately alkaline; clear smooth 
boundary. 
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Bkg2—14 to 25 inches; dark gray (5Y 4/1) loam, gray 
(SY 5/1) and light gray (5Y 6/1) dry; weak medium 
and coarse subangular blocky structure; hard, 
friable, slightly sticky and slightly plastic; common 
medium and fine roots; disseminated lime 
throughout; violent effervescence; moderately 
alkaline; clear smooth boundary. 

2Cg1—25 to 37 inches; olive gray (SY 5/2) gravelly 
coarse sandy loam, light olive gray (BY 6/2) dry; 
massive; slightly hard, friable, slightly sticky and 
slightly plastic; few fine and very fine roots; about 20 
percent gravel; discontinuous layer of dark gray ٧ 
4/1) loam; strong effervescence; moderately 
alkaline; abrupt wavy boundary. 

2Cg2—37 to 45 inches; olive gray (5Y 5/2) gravelly 
coarse sand, light gray (5Y 7/2) dry; single grain; 
loose, nonsticky and nonplastic; few medium roots; 
about 20 percent gravel; slight effervescence; 
moderately alkaline; clear smooth boundary. 

2Cg3—45 to 60 inches; olive gray (5Y 5/2) gravelly 
coarse sand, light gray (5Y 7/2) dry; single grain; 
loose, nonsticky and nonplastic; about 20 percent 
gravel; strong effervescence; moderately alkaline. 


The depth to the Bkg horizon ranges from 6 to 16 
inches. The depth to gravel and sand ranges from 20 to 
40 inches. 

The A horizon has hue of 10YR or 2.5Y, value of 2 or 
3, and chroma of 1. The Bk horizon has hue of 2.5Y or 
5Y, value of 3 to 6, and chroma of 2 or less. The gravel 
content in the 2C horizon is 10 to 70 percent. 


Minnewaukan Series 


The Minnewaukan series consists of deep, poorly 
drained, rapidly permeable soils on glacial outwash 
plains. These soils formed in loamy and sandy glacial 
outwash. Slope is O to 1 percent. 

Typical pedon of Minnewaukan sandy loam, in an area 
of Minnewaukan and Stirum soils, 1,265 feet east and 
135 feet north of the southwest corner of sec. 31, T. 144 
N., R. 72 W. 


A—0 to 3 inches; very dark grayish brown (2.5Y 3/2) 
sandy loam, grayish brown (2.5Y 5/2) dry; weak fine 
granular structure; soft, very friable, nonsticky and 
nonplastic; many very fine and many fine roots; 
strong effervescence; mildly alkaline; clear smooth 
boundary. 

AC—3 to 8 inches; dark grayish brown (2.5Y 4/2) loamy 
fine sand, light brownish gray (2.5Y 6/2) dry; 
common medium distinct dark yellowish brown 
(10YR 4/6) and light olive brown (2.5Y 5/4) mottles; 
weak coarse subangular blocky structure; soft, very 
friable, nonsticky and nonplastic; many very fine 
roots; slight effervescence; mildly alkaline; clear 
wavy boundary. 
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Cg1—8 to 12 inches; olive (SY 5/3) loamy fine sand, 
pale olive (5Y 6/3) dry; common medium distinct 
light olive brown (2.5Y 5/4) mottles; weak coarse 
prismatic structure; soft, very friable, nonsticky and 
nonplastic; common fine roots; slight effervescence; 
mildly alkaline; clear wavy boundary. 

Cg2—12 to 24 inches; olive (SY 5/3) fine sand, pale 
olive (5Y 6/3) dry; many large prominent yellowish 
brown (10YR 5/6) and gray (10YR 6/1) mottles; 
massive; loose, nonsticky and nonplastic; common 
medium and few fine roots; slight effervescence; 
moderately alkaline; clear irregular boundary. 

Cg3—24 to 60 inches; olìve gray (5Y 4/2) fine sand, light 
olive gray (5Y 6/2) dry; many large prominent dark 
gray (N 4/0) and strong brown (7.5YR 5/6) mottles; 
massive; loose, nonsticky and nonplastic; few 
medium roots; slight effervescence; moderately 
alkaline. 


Some pedons have a thin O horizon. The A horizon 
has hue of 10YR or 2.5Y, value of 2 to 4, and chroma of 
1 to 3. The C horizon has hue of 5GY to 10YR, value of 
3 to 7, and chroma of 1 to 4. It is sand, fine sand, loamy 
fine sand, or loamy sand. Some pedons do not have 
mottles. 


Miranda Series 


The Miranda series consists of deep, moderately well 
drained, very slowly permeable, alkali soils on glacial till 
plains. These soils formed in loamy glacial till. Slope 
ranges from O to 6 percent. 

Typical pedon of Miranda loam, 0 to 6 percent slopes, 
1,700 feet south and 60 feet west of the northeast 
corner of sec. 36, T. 137 N., R. 74 W. 


A—0 to 4 inches; black (10YR 2/1) loam, dark grayish 
brown (10YR 4/2) dry; weak thin platy structure 
parting to moderate fine granular; slightly hard, very 
friable, slightly sticky and slightly plastic; many very 
fine roots; about 2 percent gravel; neutral; clear 
wavy boundary. 

E—4 to 7 inches; very dark gray (10YR 3/1) silt loam, 
dark gray (10YR 4/1) dry; moderate medium platy 
structure; soft, very friable, slightly sticky and slightly 
plastic; common very fine roots; few very dark 
grayish brown (10YR 3/2) coatings on faces of 
peds; about 2 percent gravel; neutral; abrupt wavy 
boundary. 

Bt—7 to 12 inches; very dark grayish brown (10YR 3/2) 
clay loam, grayish brown (10YR 5/2) dry; strong fine 
columnar structure parting to strong fine and very 
fine angular blocky; very hard, firm, sticky and 
plastic; common very fine roots; many distinct clay 
films on faces of peds; few very dark gray (10YR 
3/1) silt coatings on faces of peds; about 2 percent 
gravel; moderately alkaline; clear wavy boundary. 
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Bkyz—12 to 37 inches; olive brown (2.5Y 4/4) clay loam, 
light brownish gray (2.5Y 6/2) dry; massive; hard, 
very friable, sticky and plastic; few fine and very fine 
roots; about 2 percent gravel; common fine 
filaments and soft masses of gypsum and salts; 
disseminated lime throughout; strong effervescence; 
strongly alkaline; clear wavy boundary. 

Bkyg—37 to 57 inches; olive gray (5Y 5/2) clay loam, 
light gray (SY 7/2) dry; common medium prominent 
strong brown (7.5YR 4/6) mottles; massive; hard, 
very friable, sticky and plastic; few fine and very fine 
roots; many medium irregular filaments and soft 
masses of gypsum; common fine irregular soft 
masses of lime; strong effervescence; strongly 
alkaline; gradual wavy boundary. 

Cg—57 to 60 inches; olive gray (5Y 5/2) clay loam, light 
gray (5Y 7/2) dry; common medium prominent 
strong brown (7.5YR 4/6) mottles; massive; hard, 
very friable, sticky and plastic; few very fine roots; 
disseminated lime; strong effervescence; strongly 
alkaline. 


The depth to carbonates ranges from 6 to 18 inches. 
Some pedons have a salt crust at the surface. 

The E horizon has hue of 10YR or 2.5Y, value of 3 to 
5 (4 to 7 dry), and chroma of 1 or 2. The Bt horizon has 
hue of 10YR or 2.5Y, value of 2 to 5 (3 to 6 dry), and 
chroma of 1 to 3. The Bky horizon has hue of 10YR to 
5Y, value of 4 to 6 (5 to 8 dry), and chroma of 1 to 4. lt 
is clay loam or silty clay loam. 


Noonan Series 


The Noonan series consists of deep, moderately well 
drained, slowly permeable, alkali soils on glacial till 
plains. These soils formed in loamy glacial till. Slope 
ranges from 1 to 6 percent. 

Typical pedon of Noonan loam, in an area of Williams- 
Noonan loams, 1 to 6 percent slopes, 2,275 feet north 
and 210 feet east of the southwest corner of sec. 31, T 
140 N., R. 74 W. 


Ap—0 to 8 inches; very dark brown (10YR 2/2) loam, 
dark grayish brown (10YR 4/2) dry; weak fine 
granular structure; slightly hard, very friable, slightly 
sticky and slightly plastic; common very fine roots; 

' about 5 percent gravel; neutral; abrupt smooth 
boundary. . 

E—8 to 11 inches; very dark grayish brown (10YR 3/2) 
loam, grayish brown (10YR 5/2) dry; moderate thin 
platy structure; slightly hard, friable, slightly sticky 
and slightly plastic; common very fine roots; about 5 
percent gravel; neutral; abrupt smooth boundary. 

Bt—11 to 18 inches; dark grayish brown (10YR 4/2) and 
brown (10YR 4/3) clay loam, grayish brown (10YR 
5/2) and pale brown (10YR 6/3) dry; moderate 
medium and coarse columnar structure parting to 
moderate medium subangular blocky; very hard, 
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firm, sticky and plastic; common very fine roots 
along faces of peds; many distinct very dark grayish 
brown (10YR 3/2) clay films on faces of peds; about 
3 percent gravel; strongly alkaline; clear smooth 
boundary. 

Bky—18 to 42 inches; dark grayish brown (2.5Y 4/2) 
clay loam, light brownish gray (2.5Y 6/2) dry; 
common medium distinct light olive brown (2.5Y 
5/6) mottles; weak medium subangular blocky 
structure; slightly hard, friable, slightly sticky and 
slightly plastic; few very fine roots; about 3 percent 
gravel; common medium irregularly shaped soft 
masses of gypsum and lime; violent effervescence; 
strongly alkaline; clear wavy boundary. 

C—42 to 60 inches; dark grayish brown (2.5Y 4/2) clay 
loam, light brownish gray (2.5Y 6/2) dry; common 
medium distinct light olive brown (2.5Y 5/6) and few 
fìne prominent reddish brown (5YR 4/4) mottles; 
massive; slightly hard, friable, slightly sticky and 
slightly plastic; about 3 percent gravel; few fine 
irregularly shaped soft masses of lime; strong 
effervescence; strongly alkaline. 


The thickness of the mollic epipedon ranges from 7 to 
16 inches. The A horizon has hue of 10YR, value of 2 or 
3 (3 to 5 dry), and chroma of 2 or 3. The E horizon has 
hue of 10YR, value of 3 to 5 (5 to 7 dry), and chroma of 
1 or 2. Some pedons do not have an E horizon. The Bt 
horizon has hue of 10YR or 2.5Y, value of 3 or 4 (5 or 6 
dry), and chroma of 2 or 3. The Bky horizon has hue of 
10YR to 5Y, value of 4 to 6 (5 to 7 dry), and chroma of 2 
to 4. 


Nutley Series 


The Nutley series consists of deep, well drained, 
slowly permeable soils on glacial lake plains. These soils 
formed in clayey lacustrine sediments. Slope ranges 
from 1 to 6 percent. 

Typical pedon of Nutley silty clay, 1 to 3 percent 
slopes, 1,980 feet east and 2,580 feet south of the 
northwest corner of sec. 11, T. 143 N., R. 70 W. 


Ap—0 to 8 inches; black (10YR 2/1) silty clay, very dark 
gray (10YR 3/1) dry; weak medium subangular 
blocky structure; hard, firm, sticky and plastic; few 
fine roots; moderately alkaline; abrupt smooth 
boundary. 

Bw1—8 to 19 inches; dark grayish brown (2.5Y 4/2) silty 
clay, light brownish gray (2.5Y 6/2) dry; moderate 
coarse prismatic structure parting to moderate. 
medium subangular blocky; hard, firm, very sticky 
and very plastic; few very fine roots; common black 
(10YR 2/1) tongues 0.5 to 1.0 inch wide; slight 
effervescence; moderately alkaline; gradual wavy 
boundary. 


82 


Bw2—19 to 44 inches; dark grayish brown (2.5Y 4/2) 
silty clay, light brownish gray (2.5Y 6/2) dry; 
common fine faint light yellowish brown (2.5Y 6/4) 
mottles; weak coarse subangular blocky structure; 
hard, firm, very sticky and very plastic; few very fine 
roots; disseminated lime; strong effervescence; 
moderately alkaline; clear wavy boundary. 

C—44 to 60 inches; dark grayish brown (2.5Y 4/2) silty 
clay, light brownish gray (2.5Y 6/2) dry; common 
medium prominent strong brown (7.5YR 5/6) 
mottles; massive; hard, firm, very sticky and very 
plastic; few irregularly shaped soft masses of lime; 
violent effervescence; moderately alkaline. 


The thickness of the mollic epipedon ranges from 8 to 
16 inches. The A horizon has hue of 10YR or 2.5Y, 
value of 2 or 3 (3 or 4 dry), and chroma of 1. The Bw 
horizon has hue of 10YR or 2.5Y, value of 2 to 4 (3 to 6 
dry), and chroma of 1 or 2. The C horizon has hue of 
10YR to 5Y, value of 3 to 5 (5 to 7 dry), and chroma of 1 
to 4. 


Overly Series 


The Overly series consists of deep, moderately well 
drained, moderately slowly permeable soils on glacial 
lake plains. These soils formed in silty lacustrine 
sediments. Slope ranges from 0 to 3 percent. 

Typical pedon of Overly silt loam, 0 to 3 percent 
slopes, 1,250 feet east and 15 feet south of the 
northwest corner of sec. 20, T. 139 N., R. 73 W. 


Ap—O to 7 inches; black (10YR 2/1) silt loam, very dark 
gray (10YR 3/1) dry; moderate medium subangular 
blocky structure; soft, very friable, slightly sticky and 
slightly plastic; many very fine roots; neutral; gradual 
wavy boundary. 

A—7 to 15 inches; black (10YR 2/1) silt loam, very dark 
gray (10YR 3/1) dry; moderate medium subangular 
blocky structure; slightly hard, friable, slightly sticky 
and slightly plastic; many fine roots; neutral; clear 
wavy boundary. 

Bw1—15 to 21 inches; very dark brown (10YR 2/2) silt 
loam, dark grayish brown (10YR 4/2) dry; moderate 
coarse prismatic structure parting to moderate 
medium subangular blocky; hard, friable, sticky and 
slightly plastic; common very fine roots; few thin clay 
films on faces of peds; mildly alkaline; gradual wavy 
boundary. 

Bw2—21 to 28 inches; very dark grayish brown (2.5Y 
3/2) silty clay loam, dark grayish brown (2.5Y 4/2) 
dry; moderate coarse prismatic structure parting to 
moderate medium subangular blocky; hard, firm, 
sticky and plastic; common very fine roots; few thin 
clay films on faces of peds; mildly alkaline; clear 
wavy boundary. 

Bk1—28 to 35 inches; dark grayish brown (2.5Y 4/2) 
silty clay loam, light brownish gray (2.5Y 6/2) dry; 
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weak coarse subangular blocky structure; hard, very 
firm, sticky and plastic; few very fine roots; few 
medium soft masses of lime; strong effervescence; 
moderately alkaline; gradual wavy boundary. 

Bk2—35 to 50 inches; dark yellowish brown (10YR 4/4) 
silty clay loam, light yellowish brown (10YR 6/4) dry; 
weak coarse subangular blocky structure; hard, 
friable, sticky and plastic; few very fine roots; few 
medium soft masses of lime; strong effervescence; 
moderately alkaline; clear smooth boundary. 

C—50 to 60 inches; olive brown (2.5Y 4/4) silty clay 
loam, light yellowish brown (2.5Y 6/4) dry; many fine 
distinct yellowish brown (10YR 5/6) mottles; 
massive; very hard, friable, sticky and plastic; slight 
effervescence; moderately alkaline. 


The depth to cårbonates ranges from 20 to 36 inches. 
The thickness of the mollic epipedon ranges from 16 to 
30 inches. 

The A horizon has hue of 10YR, value of 2 or 3 (3 or 
4 dry), and chroma of 1. The Bw horizon has hue of 
10YR or 2.5Y, value of 2 to 4 (3 to 5 dry), and chroma of 
1 to 4. The Bk horizon has hue of 10YR or 2.5Y, value 
of 4 to 6 (6 or 7 dry), andchromaof 2to 4. The C 
horizon has hue of 2.5Y or 5Y. 


Parnell Series 


The Parnell series consists of deep, very poorly 
drained, slowly permeable soils on glacial till plains and 
moraines. These soils formed in clayey alluvium derived 
from glacial till. Slope is O to 1 percent. 

Typical pedon of Parnell silty clay loam, 505 feet east 
and 260 feet south of the northwest corner of sec. 31, T. 
144 N., R. 72 W. 


A—0 to 7 inches; black (10YR 2/1) silty clay loam, dark 
gray (10YR 4/1) dry; weak fine subangular blocky 
structure; hard, friable, slightly sticky and slightly 
plastic; many fine and very fine roots; neutral; 
gradual smooth boundary. ۱ 

Bt1—7 to 18 inches; black (10YR 2/1) silty clay, dark 
gray (10YR 4/1) dry; weak coarse prismatic 
structure parting to moderate medium and coarse 
subangular blocky; very hard, friable, sticky and 
plastic; many fine and very fine roots; common faint 
clay films on faces of peds; slightly acid; 68 
smooth boundary. 

Bt2—18 to 29 inches; black (10YR 2/1) silty clay, dark 
gray (10YR 4/1) dry; weak very fine granular 
structure; very hard, friable, sticky and plastic; 
common fine and very fine roots; common distinct 
dark yellowish brown (10YR 4/4) clay films on faces 
of peds; few snail shells; few fine irregular soft 
filaments of gypsum; neutral; gradual smooth 

_ boundary. 
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Bt3—29 to 42 inches; very dark gray (10YR 3/1) silty 
clay, gray (10YR 5/1) dry; weak very fine granular 
structure; very hard, friable, sticky and plastic; few 
very fine roots; common faint clay films on faces of 
peds; few fine rounded masses of gypsum crystals; 
few fine rounded soft filaments of gypsum; neutral; 
gradual smooth boundary. 

C—42 to 60 inches; very dark gray (10YR 3/1) silty clay, 
gray (10YR 5/1) dry; weak very fine granular 
structure; firm, sticky and plastic; few very fine roots; 
mildly alkaline. 


The thickness of the solum ranges from 25 to more 
than 60 inches. The thickness of the mollic epipedon 
ranges from 30 to more than 60 inches. 

Some pedons have an O horizon. The A horizon has 
hue of 10YR, value of 2 or 3, and chroma of 1. The Bt 
horizon has hue of 10YR to 5Y, value of 2 to 4, and 
chroma of 1 or 2. It is silty clay, silty clay loam, or clay 
loam. The C horizon has hue of 10YR, 2.5Y, or 5Y, value 
of 3 to 5, and chroma of 1 or 2. It is silty clay, silty clay 
loam, or clay. 


Renshaw Series 


The Renshaw series consists of deep, somewhat 
excessively drained soils on glacial outwash plains. 
These soils are shallow to sand and gravel. They formed 
in loamy and sandy glacial outwash. Permeability is 
moderately rapid in the upper part of the profile and very 
rapid in the lower part. Slope ranges from 0 to 6 percent. 

Typical pedon of Renshaw loam, O to 3 percent 
slopes, 2,200 feet east and 2,000 feet north of the 
southwest corner of sec. 30, T. 142 N., R. 74 W. 


Ap—0 to 7 inches; black (10YR 2/1) loam, dark gray 
(10YR 4/1) dry; weak fine granular structure; soft, 
friable, slightly sticky and slightly plastic; common 
very fine roots; about 2 percent gravel; neutral; clear 
smooth boundary. 

Bw—7 to 15 inches; very dark brown (10YR 2/2) loam, 
dark grayish brown (10YR 4/2) dry; weak medium 
prismatic structure parting to moderate medium 
subangular blocky; soft, friable, slightly sticky and 
slightly plastic; common very fine roots; about 2 
percent gravel; neutral; clear wavy boundary. 

2Bk—15 to 19 inches; dark brown (10YR 3/3) gravelly 
coarse sand, pale brown (10YR 6/3) dry; single 
grain; loose, nonsticky and nonplastic; many very 
fine roots; about 30 percent gravel; thin crusts of 
lime on undersides of pebbles and disseminated 
lime throughout; slight effervescence; mildly alkaline; 
clear irregular boundary. 

2C—19 to 60 inches; dark brown (10YR 4/3) gravelly 
sand, pale brown (10YR 6/3) dry; single grain; 
loose, nonsticky and nonplastic; few very fine roots; 
about 20 percent gravel; slight effervescence; mildly 
alkaline. 
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The thickness of the mollic epipedon ranges from 6 to 
16 inches. The depth to sand and gravel ranges from 14 
to 22 inches. 

The A horizon has hue of 10YR, value of 2 or 3 (3 or 
4 dry), and chroma of 1. The Bw horizon has hue of 
10YR, value of 2 to 5 (3 to 6 dry), and chroma of 1 to 3. 
The 2C horizon has hue of 10YR or 2.5Y, value of 3 to 5 
(4 to 6 dry), and chroma of 2 to 4. The gravel content in 
this horizon ranges from 10 to 60 percent. 


Serden Series 


The Serden series consists of deep, excessively 
drained, rapidly permeable soils on glacial outwash 
plains mantled with eolian material. These soils formed 
in sandy eolian sediments. Slope ranges from 3 to 35 
percent. 

Typical pedon of Serden loamy fine sand, 3 to 35 
percent slopes, 330 feet west and 165 feet north of the 
southeast corner of sec. 18, T. 138 N., R. 71 W. 


ል--0 to 4 inches; very dark gray (10YR 3/1) loamy fine 
sand, dark gray (10YR 4/1) dry; weak medium 
granular structure; soft, very friable, nonsticky and 
nonplastic; few medium and many very fine and fine 
roots; neutral; clear smooth boundary. 

AC—4 to 7 inches; very dark grayish brown (10YR 3/2) 
fine sand, grayish brown (10YR 5/2) dry; single 
grain; loose, nonsticky and nonplastic; common very 
fine roots; neutral; clear wavy boundary. 

C—7 to 60 inches; dark grayish brown (2.5Y 4/2) fine 
sand, grayish brown (2.5Y 5/2) dry; single grain; 
loose, nonsticky and nonplastic; few very fine roots 
in the upper part; neutral. 


The A horizon has hue of 10YR, value of 2 or 3 (3 to 5 
dry), and chroma of 1. It ranges from 1 to 9 inches in 
thickness. Some pedons do not have an AC horizon. 
The C horizon has hue of 10YR or 2.5Y, value of 4 to 6 
(5 to 7 dry), and chroma of 2 to 4. 


Sioux Series 


The Sioux series consists of deep, excessively 
drained, very rapidly permeable soils on glacial outwash 
plains. These soils formed in loamy and sandy glacial 
outwash. Slope ranges from 1 to 35 percent. 

Typical pedon of Sioux loam, in an area of Renshaw- 
Sioux loams, 1 to 6 percent slopes, 800 feet north and 
280 feet west of the southeast corner of sec. 9, T. 140 
N., R. 71 W. 


ልፁ--0 to 7 inches; black (10YR 2/1) loam, dark gray 
(TOYR 4/1) dry; weak fine subangular blocky 
structure; slightly hard, very friable, slightly sticky - 
and slightly plastic; many very fine roots; about 5 
percent gravel; mildly alkaline; clear smooth 
boundary. 
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AC—7 to 12 inches; dark grayish brown (10YR 4/2) 
sandy loam, grayish brown (10YR 5/2) dry; weak 
very fine subangular blocky structure; loose, 
nonsticky and nonplastic; common very fine roots; 
about 10 percent gravel; disseminated lime; strong 
effervescence; moderately alkaline; clear smooth 
boundary. 

C—12 to 60 inches; dark brown (10YR 4/3) very gravelly 
sand, pale brown (10YR 6/3) dry; single grain; 
loose, nonsticky and nonplastic; few very fine roots 
in the upper part; about 55 percent gravel; lime 
coatings on the lower sides and bottoms of pebbles 
in the upper few inches and disseminated lime ìn the 
lower part; strong effervescence; moderately 
alkaline. 


The depth to sand and gravel ranges from 6 to 14 
inches. The thickness of the mollic epipedon ranges 
from 7 to 12 inches. 

The A horizon has hue of 10YR, value of 2 or 3 (3 to 5 
dry), and chroma of 1. It ìs sandy loam or loam. The C 
horizon has hue of 10YR or 2.5Y, value of 4 to 7 (5 to 8 
dry), and chroma of 2 to 4. The gravel content in this 
horizon ranges from 35 to 60 percent. 


Southam Series 


The Southam series consists of deep, very poorly 
drained, slowly permeable soils on glacial till plains. 
These soils formed in silty and loamy alluvium derived 
from glacial till. Slope is O to 1 percent. 

These soils have slightly more sand and less clay than 
is definitive for the Southam series. This difference, 
however, does not alter the usefulness or behavior of 
the soils. 

Typical pedon of Southam silty clay loam, 1,175 feet 
north and 225 feet east of the southwest corner of sec. 
25, T. 144 N., R. 73 W. 


A—0 to 7 inches; black (10YR 2/1) silty clay loam, dark 
gray (10YR 4/1) dry; weak fine subangular blocky 
structure; hard, friable, slightly sticky and slightly 
plastic; many fine roots; few snail shell fragments; 
disseminated lime throughout; slight effervescence; 
neutral; clear smooth boundary. 

Ag1—7 to 18 inches; black (5Y 2/1) silty clay loam, dark 
gray (5Y 4/1) dry; hard, friable, slightly sticky and 
slightly plastic; weak medium prismatic structure 
parting to weak medium subangular blocky; common 
fine roots; common fine pores; common snail shell 
fragments; disseminated lime throughout; slight 
effervescence; neutral; clear wavy boundary. 

Ag2—18 to 28 inches; black (6Y 2/1) clay loam, gray 
(5Y 5/1) dry; weak very fine subangular blocky 
structure; hard, friable, slightly sticky and plastic; few 
fine roots; few fine pores; few pebbles; common 
snail shell fragments; disseminated lime throughout; 
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strong effervescence; neutral; gradual wavy 
boundary. 

Cg1—28 to 38 inches; very dark gray (5Y 3/1) loam, 
gray (SY 5/1) dry; weak very fine subangular blocky 
structure; slightly hard, friable, slightly sticky and 
slightly plastic; few fine roots; few fine pores; few 
pebbles; few snail shell fragments; disseminated 
lime throughout; strong effervescence; mildly 
alkaline; gradual wavy boundary. i 

Cg2—38 to 60 inches; very dark gray (5Y 3/1) clay 
loam, light gray (BY 6/1) dry; massive; hard, friable, 
slightly sticky and plastic; few fine roots; common 
fine pores; few pebbles; few snail shall fragments; 
disseminated lime throughout; strong effervescence; 
mildly alkaline. 


The depth to carbonates ranges from 0 to 10 inches. 
Some pedons have an O horizon, which is as much as 6 
inches thick. 

The A horizon has hue of 10YR, 2.5Y, or SY or is 
neutral in hue. It has value of 2 or 3 and chroma of 0 to 
2. The C horizon has hue of 2.5Y, 5Y, or 5GY or is 
neutral in hue. It has value of 3 to 7 and chroma of 0 to 
2. It is mottled in some pedons. Some pedons have a 2C 
horizon. 


Stirum Series 


The Stirum series consists of deep, poorly drained, 
alkali soils on glacial outwash plains. These soils formed 
in sandy and loamy glacial outwash. Permeability is 
moderately slow in the upper part of the profile and rapid 
in the lower part. Slope is 0 to 1 percent. 

Typical pedon of Stirum loamy sand, in an area of 
Minnewaukan and Stirum soils, 150 feet west and 450 
feet north of the southeast corner of sec. 36, T. 138 N., 
R. 74 W. 


A—0 to 3 inches; black (10YR 2/1) loamy sand, very 
dark gray (10YR 3/1) dry; single grain; loose, 
nonsticky and nonplastic; many very fine, many fine, 
and few coarse roots; moderately alkaline; abrupt 
smooth boundary. 

Bt—3 to 10 inches; very dark grayish brown (10YR 3/2) 
sandy loam, gray (10YR 6/1) dry; strong very coarse 
prismatic structure parting to moderate medium 
subangular blocky; very hard, friable, sticky and 
plastic; many distinct clay films on faces of peds 
and in pores; common very fine and few fine roots; 
strong effervescence; moderately alkaline; clear 
wavy boundary. 

Btg—10 to 13 inches; gray (5Y 6/1) sandy loam, light 
gray (5Y 7/1) dry; weak very coarse prismatic 
structure parting to weak fine and medium 
subangular blocky; hard, friable, slightly sticky and 
nonplastic; common very fine and few fine roots; 
very few faint clay films on faces of peds; dark 
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grayish brown (2.5Y 4/2) coatings on faces of peds; 
strong effervescence; moderately alkaline; clear 
wavy boundary. 

Bg—13 to 20 inches; gray (SY 6/1) sandy loam, light 
gray (5Y 7/1) dry; many medium faint olive gray (5Y 
5/2) mottles; weak medium prismatic structure 
parting to weak fine subangular blocky; slightly hard, 
very friable, slightly sticky and slightly plastic; 
common very fine and few fine roots; slight 
effervescence; moderately alkaline; gradual wavy 
boundary. 

Cg1—20 to 27 inches; light gray (5Y 7/2) loamy sand, 
white (5Y 8/2) dry; many medium distinct pale olive 
(5Y 6/3) mottles; massivé; loose, nonsticky and 
nonplastic; common very fine and few fine roots; 
slight effervescence; moderately alkaline; gradual 
wavy boundary. 

Cg2—27 to 36 inches; olive (5Y 5/4) loamy sand, pale 
yellow (5Y 7/3) dry; many medium light greenish 
gray (GY 7/1) mottles; massive; loose, nonsticky 
and nonplastic; few very fine roots; slight 
effervescence; moderately alkaline; gradual wavy 
boundary. 

Cg3—36 to 60 inches; olive gray (5Y 5/2) loamy sand, 
light olive gray (5Y 6/2) dry; many medium 
prominent greenish gray (5GY 6/1) and many 
medium distinct pale olive (5Y 6/3) mottles; single 
grain; loose, nonsticky and nonplastic; slight ' 
effervescence; moderately alkaline. 


The thickness of the solum ranges from 13 to 30 
inches. The depth to free carbonates is 0 to 3 inches. 

The A horizon has hue of 10YR to 5Y, value of 2 or 3, 
and chroma of 2 or less. Some pedons have an E 
horizon. The Bt horizon has hue of 10YR to 5Y, value of 
2 to 6, and chroma of 2 or less. It is sandy loam or loam. 
Some pedons have a Bk or BC horizon. The C horizon is 
loamy sand or sandy loam. 


Svea Series 


The Svea series consists of déep, moderately well 
drained, moderately slowly permeable soils on glacial till 
plains. These soils formed in loamy glacial till. Slope 
ranges from 1 to 6 percent. 

Typical pedon of Svea loam, in an area of Buse-Svea 
loams, 3 to 15 percent slopes, 1,200 feet north and 
2,300 feet east of the southwest corner of sec. 25, T. 
143 N., R. 70 W. 


A—0 to 7 inches; black (10YR 2/1) loam, very dark gray 
(10YR 3/1) dry; moderate fine subangular blocky 
structure; soft, friable, slightly sticky and slightly 
plastic; many very fine roots; about 2 percent gravel; 
neutral; gradual smooth boundary. 

Bw1—7 to 15 inches; black (10YR 2/1) loam, dark gray 
(10YR 4/1) dry; moderate medium prismatic 
structure parting to moderate medium subangular 
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blocky; slightly hard, firm, slightly sticky and slightly 
plastic; many very fine roots; about 2 percent gravel; 
neutral; gradual wavy boundary. 

Bw2—15 to 23 inches; black (10YR 2/1) loam, very dark 
gray (10YR 3/1) dry; weak coarse prismatic 
structure parting to moderate fìne subangular blocky; 
slightly hard, firm, slightly sticky and slightly plastic; 
common very fine roots; about 2 percent gravel; 
slight effervescence; mildly alkaline; abrupt wavy 
boundary. 

Bk1—28 to 33 inches; dark grayish brown (2.5Y 4/2) 
clay loam, grayish brown (2.5Y 5/2) dry; common 
fine prominent yellowish brown (10YR 5/6) mottles; 
massive; slightly hard, friable, slightly sticky and 
slightly plastic; few very fine roots; about 4 percent 
gravel; many large irregularly shaped soft masses of 
lime; violent effervescence; moderately alkaline; 
gradual wavy boundary. 

Bk2—33 to 43 inches; dark grayish brown (2.5Y 4/2) 
clay loam, light brownish gray (2.5Y 6/2) dry; 
common fine prominent yellowish brown (10YR 5/6) 
mottles; massive; hard, friable, slightly sticky and 
slightly plastic; few very fine roots; about 3 percent 
'gravel; common medium irregularly shaped soft 
masses of lime; violent effervescence; moderately 
alkaline; gradual wavy boundary. 

C—43 to 60 inches; olive brown (2.5Y 4/4) clay loam, 
light yellowish brown (2.5Y 6/4) dry; common 
medium prominent yellowish brown (10YR 5/6) 
mottles; massive; hard, friable, slightly sticky and 
slightly plastic; about 4 percent gravel; strong 
effervescence; moderately alkaline. 


The thickness of the mollic epipedon ranges from 16 
to more than 30 inches. The gravel content ranges from 
2 to 10 percent throughout the profile. 

The A horizon has hue of 10YR, value of 2 or 3 (3 to 5 
dry), and chroma of 1. The Bw horizon has hue of 10YR 
or 2.5Y, value of 2 to 4 (3 to 5 dry), and chroma of 1 to 
3. The Bk horizon has hue of 2.5Y or 10YR, value of 4 
to 6 (5 to 8 dry), and chroma of 1 to 4. The C horizon is 
loam or clay loam. 


Tonka Series 


The Tonka series consists of deep, poorly drained, 
slowly permeable soils on glacial till plains. These soils 
formed in loamy and silty alluvium derived from glacial 
till. Slope is 0 to 1 percent. 

Typical pedon of Tonka loam, 850 feet west and 465 
feet south of the northeast corner of sec. 13, T. 140 N., 
R. 74 W. 


A—0 to 8 inches; black (10YR 2/1) loam, dark gray 
(10YR 4/1) dry; moderate medium subangular 
blocky structure; soft, friable, slightly sticky and 
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slightly plastic; many very fine roots; slightly acid; 
clear smooth boundary. 

E—8 to 16 inches; very dark grayish brown (10YR 3/2) 
siit loam, grayish brown (10YR 5/2) dry; common 
medium distinct brown (10YR 4/3) mottles; 
moderate medium platy structure; soft, friable, 
slightly sticky and slightly plastic; common very fine 
roots; medium acid; gradual smooth boundary. 

Bt1—16 to 25 inches; very dark grayish brown (10YR 
3/2) clay loam, grayish brown (10YR 5/2) dry; 
common medium distinct brown (10YR 4/3) mottles; 
light brownish gray (2.5Y 6/2) coatings on faces of 
peds; weak medium prismatìc structure parting to 
strong very fine subangular blocky; slightly hard, 
firm, sticky and plastic; few fine roots; many distinct 
clay films on faces of peds; medium acid; gradual 
wavy boundary. 

Bt2—25 to 43 inches; very dark grayish brown (10YR 
3/2) silty clay loam, grayish brown (10YR 5/2) dry; 
moderate very fine subangular blocky structure; very 
hard, very firm, very sticky and very plastic; few fine 
roots; many distinct clay films on faces of peds; 
medium acid; clear wavy boundary. 

BC—43 to 53 inches; grayish brown (2.5Y 5/2) silty clay 
loam, light brownish gray (2.5Y 6/2) dry; common 
medium distinct brown (10YR 4/3) mottles; massive; 
hard, firm, sticky and plastic; about 2 percent gravel; 
neutral; clear wavy boundary. 

Cg—S3 to 60 inches; olive gray (5Y 5/2) clay loam, light 
olive gray (5Y 6/2) dry; common medium prominent 
dark yellowish brown (10YR 4/4) mottles; massive; 
hard, firm, sticky and plastic; about 3 percent gravel; 
mildly alkaline. 


The A horizon has hue of 10YR, value of 2 or 3, and 
chroma of 1. The E horizon has hue of 10YR or 2.5Y, 
value of 3 to 5, and chroma of 2 or less. It is silt loam or 
loam. The Bt horizon has hue of 10YR to 5Y, value of 2 
to 5, and chroma of 1 or 2. The Bt and C horizons are 
silty clay loam, clay loam, or silty clay. 


Towner Series 


The Towner series consists oí deep, moderately well 
drained soils on glacial till plains mantled with eolian 
material. These soils formed in sandy eolian sediments 
and loamy glacial till. Permeability is rapid in the upper 
part of the profile and moderately siow ìn the lower part. 
Slope ranges from 1 to 9 percent. 

Typical pedon of Towner loamy fine sand, in an area 
of Towner-Embden, loamy substratum complex, 1 to 6 
percent slopes, 2,200 feet south and 575 feet east of 
the northwest corner of sec. 31, T. 138 N., R. 72 W. 


A—0 to 18 inches; black (10YR 2/1) loamy fine sand, 
dark gray (10YR 4/1) dry; weak fine granular 
structure; soft, very friable, nonsticky and nonplastic; 
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many very fine roots; neutral; gradual wavy 
boundary. 

Bw—18 to 33 inches; very dark grayish brown (10YR 
3/2) loamy sand, grayish brown (10YR 5/2) dry; 
weak coarse prismatic structure; soft, very friable, 
nonsticky and nonplastic; common very fine roots; 
mildiy alkaline; clear wavy boundary. 

201—33 to 41 inches; dark grayish brown (2.5Y 4/2) 
clay loam, light brownish gray (2.5Y 6/2) dry; 
common fine prominent dark yellowish brown (10YR 
4/6) mottles; massive; hard, firm, slightly sticky and 
slightly plastic; few very fine roots; strong 
effervescence; moderately alkaline; gradual wavy 
boundary. 

202-41 to 60 inches; grayish brown (2.5Y 5/2) loam, 
light gray (2.5Y 7/2) dry; common fine prominent 
dark yellowish brown (10YR 4/6) mottles; massive; 
hard, friable, slightly sticky and slightly plastic; few 
አባ fine roots; violent effervescence; moderately 
alkaline. 


The thickness of the mollic epipedon ranges from 16 
to more than 30 inches. The depth to the 2C horizon 
ranges from 20 to 40 inches. 

The A horizon has hue of 10YR, value of 2 or 3 (3 or 
4 dry), and chroma of 1. The Bw horizon has hue of 
10YR or 2.5Y, value of 2 to 4 (3 to 6 dry), and chroma of 
2 or 3. Some pedons have a 2Bk horizon. The 2C 
horizon has hue of 2.5Y or 5Y, value of 4 to 6 (6 to 8 
dry), and chroma of 2 to 4. It is typically clay loam or 
loam, but in some pedons it is silt loam or silty clay 
loam. 


Ulen Series 


The Ulen series consists of deep, somewhat poorly 
drained, rapidly permeable, highly calcareous soils on 
glacial outwash plains. These soils formed in sandy 
outwash sediments. Slope ranges from 0 to 3 percent. 

Typical pedon of Ulen loamy fine sand, in an area of 
Hecla-Ulen loamy fine sands, 1 to 6 percent slopes, 615 
feet north and 2,500 feet east of the southwest corner of 
sec. 9, T. 139 N., R. 71 W. 


Ap—0 to 7 inches; black (10YR 2/1) loamy fine sand, 
dark gray (10YR 4/1) dry; weak fine and medium 
granular and subangular blocky structure; soft, very 
friable, nonsticky and nonplastic; many very fine and 
common fine roots; slight effervescence; moderately 
alkaline; abrupt smooth boundary. 

Ak—7 to 12 inches; very dark gray (10YR 3/1) loamy 
fine sand, dark gray (10YR 4/1) dry; weak medium 
and coarse subangular blocky structure; soft, very 
friable, nonsticky and nonplastic; few fine and 
common very fine roots; disseminated lime 
throughout; violent effervescence; moderately 
alkaline; clear wavy boundary. 
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Bk—12 to 24 inches; dark gray (10YR 4/1) loamy fine 
sand, gray (10YR 6/1) dry; weak medium and 
coarse subangular blocky structure; soft, very friable, 
nonsticky and nonplastic; few very fine roots; 
disseminated lime throughout; violent effervescence; 
moderately alkaline; clear smooth boundary. 

Bkg—24 to 38 inches; olive (5Y 5/3) fine sand, pale 
olive (SY 6/3) dry; weak medium subangular blocky 
structure; loose, nonsticky and nonplastic; few very 
fine roots; disseminated lime throughout; violent 
effervescənce; moderately alkaline; gradual wavy 
boundary. 

Cg—38 to 60 inches; olive (5Y 5/3) fine sand, pale olive 
(5Y 6/3) dry; few fine prominent yellowish red (SYR 
4/6) and comrnon fine and medium prominent 
yellow (10YR 7/6) mottles; single grain; loose, 
nonsticky and nonplastic; slight effervescence; 
moderately alkaline. 


The thickness of the mollic epipedon ranges from 10 
to 20 inches. The Å horizon has hue of 10YR, value of 2 
or 3 (4 to 6 dry), and chroma of 1 or 2. The Bk horizon 
has hue of 10YR, value of 4 or 5 (6 or 7 dry), and 
chroma of 1 to 3. It is loamy sand, fine sand, or sandy 
loam. The C horizon has hue of 2.5Y or 5Y, value of 4 to 
6 (6 to 8 dry), and chroma of 2 to 4. 


Vebar Series 


The Vebar series consists of moderately deep, well 
drained, moderately rapidly permeable soils on uplands. 
These soils formed in loamy and sandy material 
weathered from soft sandstone. Slope ranges from 9 to 
35 percent. 

Typical pedon of Vebar fine sandy loam, in an area of 
Vebar-Williams complex, 9 to 35 percent slopes, 600 
feet south and 950 feet west of the northeast corner of 
sec. 36, T. 141 N., R. 73 W. 


A—0 to 5 inches; very dark grayish brown (10YR 3/2) 
fine sandy loam, dark grayish brown (10YR 4/2) dry; 
moderate fine subangular blocky structure; slightly 
hard, very friable, slightly sticky and nonplastic; 
many fine and medium roots; slightly acid; gradual 
wavy boundary. 

Bw1—5 to 9 inches; very dark grayish brown (10YR 3/2) 
fine sandy loam, dark grayish brown (10YR 4/2) dry; 
moderate medium prismatic structure parting to 
moderate medium subangular blocky; slightly hard, 
very friable, slightly sticky and nonplastic; many fine 
and medium roots; slightly acid; gradual wavy 
boundary. 

Bw2—9 to 15 inches; dark grayish brown (10YR 4/2) 
fine sandy loam, grayish brown (10YR 5/2) dry; 
moderate medium prismatic structure parting to 
moderate medium subangular blocky; slightly hard, 
very friable, slightly sticky and slightly plastic; 
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common fine and medium roots; neutral; gradual 
wavy boundary. 

Bk—15 to 20 inches; dark grayish brown (2.5Y 4/2) fine 
sandy loam, light brownish gray (2.5Y 6/2) dry; weak 
medìum prismatic structure parting to weak fine and 
medium subangular blocky; slightly hard, very friable, 
nonsticky and nonplastic; few fine roots; 
disseminated lime throughout; violent effervescence; 
moderately alkaline; gradual irregular boundary. 

C—20 to 31 inches; dark grayish brown (2.5Y 4/2) loamy 
fine sand, light brownish gray (2.5Y 6/2) dry; 
massive; soft, very friable, nonsticky and nonplastic; 
few fine roots; strong effervescence; moderately 
alkaline; clear wavy boundary. 

Cr—31 to 60 inches; dark grayish brown (2.5Y 4/2) soft 
sandstone; strong effervescence. 


The depth to sandstone ranges from 20 to 40 inches. 
The thickness of the mollic epipedon ranges from 7 to 
16 inches. 

The Å horizon has hue of 10YR, value of 2 or 3 (3 to 5 
dry), and chroma of 2 or 3. The Bw horizon has hue of 
10YR or 2.5Y, value of 3 or 4 (4 to 6 dry); and chroma of 
2 to 4. The C horizon has hue of 10YR or 2.5Y, value of 
4 to 6 (5 to 7 dry), and chroma of 2 to 4. It is loamy fine 
sand or fine sandy loam. 


Williams Series 


The Williams series consists of deep, well drained, 
moderately slowly permeable soils on glacial till plains 
and moraines. These soils formed in loamy glacial till. 
Slope ranges from 1 to 25 percent. 

Typical pedon of Williams loam, in an area of Williams- 
Bowbells loams, 1 to 3 percent slopes, 80 feet north and 
2,375 feet west of the southeast corner of sec. 4, T. 139 
د‎ R. 74 W. 


A—0 to 7 inches; very dark brown (10YR 2/2) loam, 
dark grayish brown (10YR 4/2) dry; moderate 
medium subangular blocky structure; soft, friable, 
slightly sticky and slightly plastic; many very fine 
roots: about 2 percent gravel; neutral; clear smooth 
boundary. 

Bt—7 to 14 inches; dark grayish brown (2.5Y 4/2) clay 
loam, grayish brown (2.5Y 5/2) dry; moderate 
medium prismatic structure parting to strong medium 
subangular blocky; hard, friable, slightly sticky and 
slightly plastic; many very fine roots; common 
distinct very dark grayish brown (10YR 3/2) clay 
films on faces of peds; about 2 percent gravel; 
mildly alkaline; clear wavy boundary. 

Bk—14 to 27 inches; light olive brown (2.5Y 5/4) clay 
loam, light brownish gray (2.5Y 6/2) dry; massive; 
slightly hard, friable, slightly sticky and slightly 
plastic; common very fine roots; about 2 percent 
gravel; many medium irregularly shaped soft masses 
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and fine threads of lime; violent effervescence; 
moderately alkaline; clear smooth boundary. 

C—27 to 60 inches; grayish brown (2.5Y 5/2) clay loam, 
light brownish gray (2.5Y 6/2) dry; massive; slightly 
hard, friable, slightly sticky and slightly plastic; few 
very fine roots; about 2 percent gravel; few medium 
nests of gypsum; disseminated lime; strong 
effervescence; moderately alkaline. 


The depth to free carbonates ranges from 10 to 30 
inches. The gravel content throughout the profile ranges 
from 2 to 10 percent. The thickness of the mollic 
epipedon ranges from 7 to 15 inches. 

The A horizon has hue of 10YR, value of 2 or 3 (3 to 5 
dry), and chroma of 2. The Bt horizon has hue of 10YR 
or 2.5Y, value of 2 to 5 (4 to 6 dry), and chroma of 2 or 
3. It is clay loam or loam. The Bk and C horizons have 
hue of 10YR to 5Y, value of 3 to 6 (5 to 8 dry), and 
chroma of 2 to 4. 


Zahl Series 


The Zahl series consists of deep, well drained, 
moderately slowly permeable soils on glacial till plains 
and moraines. Thase soils formed in loamy glacial till. 
Slope ranges from 6 to 35 percent. 

Typical pedon of Zahl loam, in an area of Williams- 
Zahl loams, 9 to 35 percent slopes, 2,085 feet south and 
35 feet west of the northeast corner of sec. 16, T. 140 
N., R. 74 W. 


A—0 to 6 inches; very dark brown (10YR 2/2) loam, 
dark grayish brown (10YR 4/2) dry; weak medium 
subangular blocky structure; soft, friable, slightly 
sticky and slightly plastic; many fine roots; about 3 
percent gravel; mildly alkaline; abrupt wavy 
boundary. 

Bk—6 to 26 inches; dark grayish brown (2.5Y 4/2) clay 
loam, light brownish gray (2.5Y 6/2) dry; few fine 
prominent reddish yellow (7.5YR 7/6) mottles;. 
moderate coarse subangular blocky structure; 
slightly hard, friable, slightly sticky and slightly 
plastic, many very fine roots; about 5 percent gravel; 
many large rounded soft masses of lime; strong 
effervescence; moderately alkaline; gradual wavy 
boundary. 

C—26 to 60 inches; dark grayish brown (2.5Y 4/2) clay 
loam, light brownish gray (2.5Y 6/2) dry; few 
medium prominent yellowish red (5YR 4/6) mottles; 
massive; slightly hard, friable, slightly sticky and 
slightly plastic; few fine roots in the upper part; 
about 5 percent gravel; slight effervescence; 
moderately alkaline. 


The depth to carbonates ranges from 0 to 8 inches. 
The gravel content throughout the profile ranges from 2 
to 15 percent. 

The A horizon has hue of 10YR, value of 2 or 3 (3 to 5 
dry), and chroma of 2. The Bk horizon has hue of 10YR 
to 5Y, value of 4 to 6 (5 to 8 dry), and chroma of 2 to 4. 
The C horizon has hue of 2.5Y or 5Y, value of 4 to 6 (5 
to 8 dry), and chroma of 2 to 4. The Bk and C horizons 
are loam or clay loam. 


Formation of the Soils 
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This section describes the major factors that affect soil 
formation. The characteristics of the soil at any given 
point are determined by the physical and mineralogical 
composition of the parent material, the climate that has 
affected the parent material, the plant and animal life on 
and in the soil, relief, and the length of time that the 
processes of soil formation have been active. The major 
processes are additions, removals, transfers, and 
transformations. Climate and plant and animal life help to 
determine the rate and nature of the weathering that 
over time changes the parent material into a natural 
body that has genetic horizons. The effects of climate 
and plant and animal life are modified by relief. 


Parent Material 


The accumulation of parent material is the first step in 
the formation of a soil. Most of the soils in Kidder County 
formed in material that was transported from the site of 
the parent rock and deposited at a new location by ice, 
water, wind, gravity, or a combination of these. The 
principal parent materials in the county are glacial till and 
glacial outwash. Less extensive are recent alluvium, 
sandy eolian material, glaciolacustrine deposits, material 
weathered from soft bedrock, and deposits of organic 
material. 

Glacial till covers the entire county, but it is the 
surficial deposit on only two-thirds of the acreage (70). It 
is loam or clay loam. The layers of glacial till are very 
thin in areas where bedrock crops out. They are as 
much as 300 feet thick in preglacial river valleys. The till 
in these valleys is generally overlain by several feet of 
glacial outwash. The surficial glacial drift was deposited 
by three different substages of the Wisconsin Glaciation, 
approximately 10,000 to 55,000 years ago (70). There is 
very little difference among the three till sheets. As a 
result, the soils that formed in one till are similar to those 
that formed in the others. Barnes, Bowbells, Svea, and 
Williams soils formed in nearly level and undulating 
areas of till. Barnes, Buse, Williams, and Zahl soils 
formed in gently rolling to steep areas of till. 

Glacial outwash is the surficial deposit in 
approximately one-third of the county. It is sandy or 
gravelly. It ranges from 3 to 40 feet in thickness. Most of 
the outwash was deposited during the last glacial 
substage. Divide, Fordville, and Renshaw soils formed in 
level to gently sloping areas of outwash. Arvilla and 


Sioux soils formed in nearly level to steep areas of 
outwash. 

The recent alluvium in Kidder County is generally fine 
textured or moderately fine textured. Although the county 
has no integrated drainage pattern, small centripetal 
drainage patterns are around potholes and broad 
depressions. Local alluvium was deposited in these 
areas during the postglacial period. Parnell, Southam, 
and Tonka soils are in the deeper depressions that are 
often ponded. Colvin and Harriet soils are in the weakly 
expressed channels that are commonly between the 
deeper depressions. 

Sandy eolian material has a high percentage of fine 
sand. Some of the deeper deposits occur as sand dunes 
oriented northwest to southeast. The eolian material also 
occurs as a thin mantle over other kinds of material, 
such as till. The source of this sandy material is local 
glacial outwash. Hecla and Maddock soils formed in 
nearly level and undulating areas of the eolian material. 
Serden and Maddock soils formed in gently rolling to 
steep areas, such as dunes. 

The glaciolacustrine sediments in Kidder County are 
coarse textured to fine textured. They were deposited in 
depressional areas where water was dammed by an ice 
lobe during one of the glacial substages. Most of these 
deposits occur as layers of silt and clay. Overly soils 
formed in these deposits. Other areas of beach deposits 
are much coarser in texture. These sediments commonly 
have been reworked by the wind. Hecla, Maddock, and 
Ulen soils formed ìn these areas. 

Bedrock crops out in some areas of the county. Most 
of the rock outcrops are Foxhills Sandstone. Vebar soils 
formed in sandstone residuum. 

Markey soils formed in organic material. They are in 
wet areas where poor drainage has retarded the decay 
of plant remains. These soils are underlain by sand or 
loamy sand. 

The physical and mineralogical character of the parent 
material has greatly influenced the physical and chemical 
properties of the soils. Some soils, such as Maddock 
loamy fine sand, formed in eolian or glaciolacustrine 
material that has a high content of sand. Other soils, 
such as Williams and Bowbells loams, formed in clay-rich 
glacial till. The more recent glacial sediments generally 
have a high content of secondary minerals, many of 
which are available to plants. Therefore, the soils that 
formed in glacial drift have a natural level of fertility that 
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is much higher than that of soils that formed in older, 
more weathered material. Most of the soils in the county 
have a high content of calcium carbonate at some depth 
within their profile. Divide and Hamerly soils have a high 
content of lime throughout. The saline phase of Colvin 
soils has inherited a high content of soluble salts from 
the parent material. Harriet and Miranda soils have 
inherited a high content of sodium salts. 


Climate 


Climate is a major factor in determining the kinds of 
soil that form in various parent materials. It affects the 
rate and intensity of hydrologic carbonation, oxidation, 
and other important chemical reactions in the soil. 
Temperature, raintall, relative humidity, and length of the 
frost-free period affect the type of plant and animal life 
on and within the soil. 

Local conditions modify the effect of the regional 
climate. The microclimate on south-facing slopes, for 
example, is warmer and less humid than that on north- 
facing slopes. The low lying, very poorly drained Parnell 
soils are wetter and cooler than the higher lying Barnes 
soils. 

Kidder County is included in the climatic province of 
the semiarid Great Plains, which is characterized by 
variable annual precipitation; long, severe winters; and 
rather short, hot summers. Most of the precipitation falls 
between April and October. 

About 8,500 to 4,500 years ago, the climate became 
warmer and drier, allowing prairie grasses to replace 
woody vegetation. The state was probably covered by 
short grasses and sage. This period was characterized 
by recurrent summer droughts and erosion. The climate 
became wetter again about 4,000 years ago. From about 
5,000 years ago to the present, it has changed from a 
cool, humid climate to a warmer, drier one. 

The soils in the southwestern part of the county are in 
the ustic soil moisture regime. Those in the rest of the 
county are in the udic soil moisture regime. Bowbells and 
Flaxton soils generally have ustic surface colors. In this 
county, however, their surface colors are more 
characteristic of the udic soil moisture regime. 


Plant and Animal Life 


Plant and animal life has important effects on soil 
formation. It especially affects the content of organic 
matter in the soil. As plants grow and die, biologic decay 
breaks down the biologic residue into humus. Humus is 
important for two major reasons. |! promotes the 
formation of soil structure and thus good physical 
conditions for the growth of plant roots. lt also helps to 
maintain fertility by retaining plant nutrients on its 
exchange complex and by slowly releasing them as it 
breaks down even further. 

The native vegetation in Kidder County is dominantly 
short and mid grasses. The composition of these 
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grasses varies from site to site. The short, cool-season 
grasses are dominant on the drier sites. The taller, 
warm-season grasses are more abundant on the more 
moist sites. The annual decomposition of grass residue 
below and above the surface has contributed to the 
thick, dark topsoil in many of the soils, such as Bowbells 
and Svea. These grasses help to maintain the supply of 
nutrients in the upper part of the profile. They withdraw 
nutrients from the lower parts of the profile and release 
them when the plant residue near the surface 
decomposes. 

The activities of animal life play an important role in 
soil formation. The smaller animals and micro-organisms 
are responsible for the decomposition of plant and 
animal remains. The activities of burrowing insects and 
animals are responsible for mixing the soil. The upper 2 
feet of some prairie soils probably is turned over by ants, 
worms, and rodents once every 100 years. The mixing 
action of animals recycles nutrients and clay minerals 
that are leached to the lower depths. This mixing also 
helps to aerate the upper part of the profile, thereby 
maintaining a good medium for the exchange of water 
and air. 

Animals that live on the surface can also have an 
effect on soil formation. Through their effect on the plant 
community, grazing animals especially affect soil 
formation. 


Relief 


Relief affects soil formation mainly through its effects 
on the water regime. The processes of horizon 
differentiation change in intensity as the water regime 
becomes wetter. The depth to the water table and the 
rate of water infiltration are the most important factors 
that affect the water regime. They are affected by relief 
and topographic position. 

In areas of nonintegrated drainage, such as Kidder 
County, the depth to the water table decreases from 
high to low topographic positions. More water penetrates 
the surface of the lower topographic positions, which 
receive runoff from the higher positions. The runoff rate 
increases with increasing slope. 

As the soil moisture regime becomes wetter from the 
high to the low topographic positions, the conditions that 
affect the growth of plants generally improve. The plants 
affect the thickness and darkness of the surface horizon. 
Buse, Sioux, and Zahl soils generally are in gently rolling 
to steep areas. They show little evidence of horìzon 
differentiation other than a thin, light colored surface 
horizon. Barnes and Williams soils are in nearly level to 
hilly areas. They show some evidence of horizon 
differentiation and have a relatively thick, dark surface 
horizon. Bowbells and Svea soils have a surface horizon 
that is thicker and darker than that of the Barnes and 
Williams soils because they are mainly in nearly level 
areas in swales. 
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Parnell, Southam, and Tonka soils are in the lowest 
topographic positions. They are often ponded for 
extended periods. Although these soils have a high 
content of nutrient-laden organic matter, the excessive 
wetness impedes the growth of most plants other than. 
the water-tolerant ones. The surface horizon is thick and 
dark. The lower part of the profile, which contains less 
organic matter than the upper part, has a contrasting 
pattern of mottles or is gray. These colors indicate that 
these soils are poorly aerated because of saturation. 

In places the soils in the lower topographic positions 
have a high content of soluble salts and sodium. The 
saline phase of Colvin soils, for example, has a high 
content of soluble salts. Harriet soils have a high content 
of sodium. 


Time 


[በ areas where the removal or addition of parent 
material is insignificant, time is an important factor 
affecting profile development. The rate and intensity of 
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the processes of soil formation over time are ultimately 
responsible for the differentiation of genetic horizons. 
The longer these processes act at a given site, the more 
profound and distinct the differences among the 
horizons. At the beginning of soil formation, the changes 
are beneficial because they improve the conditions for 
plant growth. In very mature soils, however, most plant 
nutrients have been removed, the profile has become 
acid, and silicate clays have accumulated in thick, dense 
horizons. 

The soils in relatively stable positions in Kidder County 
began to form shortly after the recession of the last 
glacier, about 10,000 years ago. Barnes and Williams 
soils are in many of these positions. 

In areas where the removal or addition of parent 
material is significant, the soils are considered young 
because they show little or no evidence of profile 
development. The moderately sloping to steep Buse and 
Zahl soils are examples. Parnell and Southam soils, 
which are on unstable lowlands, also are examples. 
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Alkali (sodic) soil. A soil having so high a degree of 
alkalinity (pH 8.5 or higher), or so high a percentage 
of exchangeable sodium (15 percent or more of the 
total exchangeable bases), or both, that plant 
growth is restricted. 

Area reclaim (in tables). An area difficult to reclaim after 
the removal of soil for construction and other uses. 
Revegetation and erosion control are extremely 
difficult. 

Association, soil. Å group of soils geographically 
associated in a characteristic repeating pattern and 
defined and delineated as a single map unit. 

Available water capacity (available moisture 
capacity). The capacity of soils to hold water 
available for use by most plants. It is commonly 
defined as the difference between the amount of 
soil water at field moisture capacity and the amount 
at wilting point. It is commonly expressed as inches 
of water per inch of soil. The capacity, in inches, in 
a 60-inch profile or to a limiting layer is expressed 
as— 


Inches 


Low.... 


High 


Bedrock. The solid rock that underlies the soil and other 
unconsolidated material or that is exposed at the 
surface. 

Blowout. A shallow depression from which all or most of 
the soil material has been removed by wind. A 
blowout has a flat or irregular floor formed by a 
resistant layer or by an accumulation of pebbles or 
cobbles. In some blowouts the water table is 
exposed. 

Calcareous soil. A soil containing enough calcium 
carbonate (commonly combined with magnesium 
carbonate) to effervesce visibly when treated with 
cold, dilute hydrochloric acid. 

Clay. As a soil separate, the mineral soil particles less 
than 0.002 millimeter in diameter. As a soil textural 
class, soil material that is 40 percent or more clay, 
less than 45 percent sand, and less than 40 percent 
silt. 

Clay film. A thin coating of oriented clay on the surface 
of a soil aggregate or lining pores or root channels. 
Synonyms: clay coating, clay skin. 


Claypan. Å slowly permeable soil horizon that contains 
much more clay than the horizons above it. A 
claypan is commonly hard when dry and plastic or 
stiff when wet. 

Coarse textured soil. Sand or loamy sand. 

Complex slope. Irregular or variable slope. Planning or 
constructing terraces, diversions, and other water- 
control measures on a complex slope is difficult. 

Complex, soil. A map unit of two or more kinds of soil in 
such an intricate pattern or so small in area that it is 
not practical to map them separately at the selected 
scale of mapping. The pattern and proportion of the 
soils are somewhat similar in all areas. 

Conservation tillage. A tillage system that does not 
invert the soil and that leaves a protective amount 
of crop residue on the surface throughout the year. 

Consistence, soil. The feel of the soil and the ease with 
which a lump can be crushed by the fingers. Terms 
commonly used to describe consistence are— 
Loose.—Noncoherent when dry or moist; does not 
hold together in a mass. 

Friable.—When moist, crushes easily under gentle 
pressure between thumb and forefinger and can be 
pressed together into a lump. 

Firm.—When moist, crushes under moderate 
pressure between thumb and forefinger, but 
resistance is distinctly noticeable. 

Plastic.—When wet, readily deformed by moderate 
pressure but can be pressed into a lump; will form a 
“wire” when rolled between thumb and forefinger. 
Sticky.—When wet, adheres to other material and. 
tends to stretch somewhat and pull apart rather than 
to pull free from other material. 

Hard.—When dry, moderately resistant to pressure; 
can be broken with difficulty between thumb and 
forefinger. 

Soft.—When dry, breaks into powder or individual 
grains under very slight pressure. 
Cemented.—Hard; little affected by moistening. 

Corrosive. High risk of corrosion to uncoated steel or 
deterioration of concrete. 

Cover crop. À close-growing crop grown primarily to 
improve and protect the soil between periods of 
regular crop production, or a crop grown between 
trees and vines in orchards and vineyards. 

Cutbanks cave (in tables). The walls of excavations 
tend to cave in or slough. 
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Deferred grazing. Postponing grazing or resting grazing 
land for a prescribed period. 

Depth to rock (in tables). Bedrock is too near the 
surface for the specified use. 

Diversion (or diversion terrace). A ridge of earth, 
generally a terrace, built to protect downslope areas 
by diverting runoff from its natural course. 

Drainage class (natural). Refers to the frequency and 
duration of periods of saturation or partial saturation 
during soil formation, as opposed to altered 
drainage, which is commonly the result of artificial 
drainage or irrigation but may be caused by the 
sudden deepening of channels or the blocking of 
drainage outlets. Seven classes of natural soil 
drainage are recognized: 

Excessively drained.—Water is removed from the 
soil very rapidly. Excessively drained soils are 
commonly very coarse textured, rocky, or shallow. 
Some are steep. All are free of the mottling related 
to wetness. 

Somewhat excessively drained.—Water is removed 
from the soil rapidly. Many somewhat excessively 
drained soils are sandy and rapidly pervious. Some 
are shallow. Some are so steep that much of the 
water they receive is lost as runoff. All are free of 
the mottling related to wetness. 

Well drained.—Water is removed from the soil 
readily, but not rapidly. It is available to plants 
throughout most of the growing season, and 
wetness does not inhibit growth of roots for 
significant periods during most growing seasons. 
Well drained soils are commonly medium textured. 
They are mainly free of mottling. 

Moderately well arained.—Water is removed from 
the soil somewhat slowly during some periods. 
Moderately well drained soils are wet for only a 
short time during the growing season, but 
periodically they are wet long enough that most 
mesophytic crops are affected. They commonly 
have a slowly pervious layer within or directly below 
the solum, or periodically receive high rainfall, or 
both. 

Somewhat poorly drained.—Water is removed slowly 
enough that the soil is wet for significant periods 
during the growìng season. Wetness markedly 
restricts the growth of mesophytic crops unless 
artificial drainage is provided. Somewhat poorly 
drained soils commonly have a siowly pervious 
layer, a high water table, additional water from 
seepage, nearly continuous rainfall, or a combination 
of these. 

Poorly drained.—Water is removed so slowly that 
the soil ìs saturated periodically during the growing 
season or remains wet for long periods. Free water 
is commonly at or near the surface for long enough 
during the growing season that most mesophytic 
crops cannot be grown unless the soil is artificially 
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drained. The soil is not continuously saturated in 
layers directly below plow depth. Poor drainage 
results from a high water table, a slowly pervious 
layer within the profile, seepage, nearly continuous 
rainfall, or a combination of these. 

Very poorly drained,— Water is removed from the 
soil so slowly that free water remains at or on the 
surface during most of the growing season. Unless 
the soil is artificially drained, most mesophytic crops 
cannot be grown. Very poorly drained soils are 
commonly level or depressed and are freguently 
ponded. Yet, where rainfall is high and nearly 
continuous, they can have moderate or high slope 
gradients. 

Drainage, surface. Runoff, or surface flow of water 
from an area. 

Eolian soll material. Earthy parent material accumulated 
through wind action; commonly refers to sandy 
material in dunes or to loess in blankets on the 
surface. 

Erosion, The wearing away of the land surface by water, 
wind, ìce, or other geologic agents and by such 
processes as gravitational creep. 

Erosion (geologic). Erosion caused by geologic 
processes acting over long geologic periods and 
resulting in the wearing away of mountains and the 
building up of such landscape features as flood 
plains and coastal plains. Synonym: natural erosion. 
Erosion (accelerated). Erosion much more rapid 
than geologic erosion, mainly as a result of the 
activities of man or other animals or of a 
catastrophe in nature, for example, fire, that 
exposes the surface. 

Excess fines (in tables). Excess silt and clay in the soil. 
The soil is not a source of gravel or sand for 
construction purposes. 

Excess salts (in tables). Excess water-soluble salts in 
the soil that restrict the growth of most plants. 
Fallow. Cropland left idle in order to restore productivity 
through accumulation of moisture. Summer fallow is 

common in regions of limited rainfall where cereal 
grains are grown. The soil is tilled for at least one 
growing season for weed control and decomposition 
of plant residue. 

Fast intake (in tables). The rapid movement of water 
into the soil. 

Fertility, soìl. The guality that enables a soil to provide 
plant nutrients, in adequate amounts and in proper 
balance, for the growth of specified plants when 
light, moisture, temperature, tilth, and other growth 
factors are favorable. 

Fibric soil material (peat). The least decomposed of all 
organic soil material. Peat contains a large amount 
of well preserved fiber that ìs readily identifiable 
according to botanical origin. Peat has the lowest 
bulk density and the highest water content at 
saturation of all organic soil material. 
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Fine textured soil. Sandy clay, silty clay, and clay. 

Foot slope. The inclined surface at the base of a hill. 

Frost action (in tables). Freezing and thawing of soil 
moisture. Frost action can damage roads, buildings 
and other structures, and plant roots. 

Genesis, soil. The mode of origin of the soil. Refers 
especially to the processes or soil-forming factors 
responsible for the formation of the solum, or true 
soil, from the unconsolidated parent material. 

Glacial drift (geology). Pulverized and other rock 
material transported by glacial ice and then 
deposited. Also the sorted and unsorted material 
deposited by streams flowing from glaciers. 

Glacial outwash (geology). Gravel, sand, and silt, 
commonly stratified, deposited by glacial meltwater. 

Glacial till (geology). Unsorted, nonstratified glacial drift 
consisting of clay, silt, sand, and boulders 
transported and deposited by glacial ice. 

Grassed waterway. A natural or constructed waterway, 
typically broad and shallow, seeded to grass as 
protection against erosion. Conducts surface water 
away from cropland. 

Gravel. Rounded or angular fragments of rock up to 3: 
inches (2 millimeters to 7.6 centimeters) in diameter. 
An individual piece is a pebble. 

Green manure crop (agronomy). A soil-improving crop 
grown to be plowed under in an early stage of 
maturity or soon after maturity. 

Hemic soil material (mucky peat). Organic soil material 
intermediate in degree of decomposition between 
the less decomposed fibric and the more 
decomposed sapric material. 

Horizon, soil. A layer of soil, approximately parallel to 
the surface, having distinct characteristics produced 
by soil-forming processes. In the identification of soil 
horizons, an uppercase letter represents the major 
horizons. Numbers or lowercase letters that follow 
represent subdivisions of the major horizons. The 
major horizons are as follows: 

O horizon.—An organic layer of fresh and decaying 
plant residue. 

A horizon.—The mineral horizon at or near the 
surface in which an accumulation of humified 
organic matter is mixed with the mineral material. 
Also, any plowed or disturbed surface layer. 

E horizon.—The mineral horizon in which the main 
feature is loss of silicate clay, iron, aluminum, or 
some combination of these. 

B horizon.—The mineral horizon below an O, A, or E 
horizon. The B horizon is in part a layer of transition 
from thé overlying horizon to the underlying C 
horizon. The B horizon also has distinctive 
characteristics, such as (1) accumulation of clay, 
sesquioxides, humus, or a combination of these; (2) 
granular, prismatic, or blocky structure; (3) redder or 
browner colors than those in the A horizon; or (4) a 
combination of these. 
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C horizon.—The mineral horizon or layer, excluding 
indurated bedrock, that is little affected by soil- 
forming processes and does not have the properties 
typical of the overlying horizon. The material of a C 
horizon may be either like or unlike that in which the 
solum formed. If the material is known to differ from 
that in the solum, an Arabic numeral, commonly a 2, 
precedes the letter C. 

Cr horizon.—Soft, consolidated bedrock beneath the 
Soil. 

Å layer. —Hard, consolidated bedrock beneath the 
soil. The bedrock commonly underlies a C horizon 
but can be directly below an A or a B horizon. 

Humus. The well decomposed, more or less stable part 
of the organic matter in mineral soils. 

Hydrologic soil groups. Refers to soils grouped 
according to their runoff-producing characteristics. 
The chief consideration is the inherent capacity of 
soil bare of vegetation to permit infiltration. The 
slope and the kind of plant cover are not considered 
but are separate factors in predicting runoff. Soils 
are assigned to four groups. In group A are soils 
having a high infiltration rate when thoroughly wet 
and having a low runoff potential. They are mainly 
deep, well drained, and sandy or gravelly. In group 
D, at the other extreme, are soils having a very slow 
infiltration rate and thus a high runoff potential. They 
have a claypan or clay layer at or near the surface, 
have a permanent high water table, or are shallow 
over nearly impervious bedrock or other material. A 
soil is assigned to two hydrologic groups if part of 
the acreage is artificially drained and part is 
undrained. 

Irrigation. Application of water to soils to assist in 
production of crops. Methods of irrigation are— 
Border.—Water is applied at the upper end of a strip 
in which the lateral flow of water is controlled by 
small earth ridges called border dikes, or borders. 
Basin. —VWater is applied rapidly to nearly level 
plains surrounded by levees or dikes. 

Controlled flooding.—Water is released at intervals 
from closely spaced field: ditches and distributed 
uniformly over the field. 

Corrugation.—Water is applied to small, closely 
spaced furrows or ditches in fields of close-growing 
crops or in orchards so that it flows in only one 
direction. 

Drip (or trickle).—Water is applied slowly and under 
low pressure to the surface of the soil or into the 
soil through such applicators as emitters, porous 
tubing, or perforated pipe. 

Furrow.—Water is applied in small ditches made by 
cultivation implements. Furrows are used for tree 
and row crops. 

Sprinkler. —Water is sprayed over the soil surface 
through pipes or nozzles from a pressure system. 
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Subirrigation.—Water is applied in open ditches or 
tile lines until the water table is raised enough to wet 
the soil. 

Wild flooding.—Water, released at high points, is 
allowed to flow onto an area without controlled 
distribution. 

Lacustrine deposit (geology). Material deposited in lake 
water and exposed when the water level is lowered 
or the elevation of the land is raised. 

Large stones (in tables). Rock fragments 3 inches (7.6 
centimeters) or more across. Large stones adversely 
affect the specified use of the soil. 

Leaching. The removal of soluble material from soil or 
other material by percolating water. 

Liquid limit. The moisture content at which the soil 
passes from a plastic to a liquid state. 

Loam. Soil material that is 7 to 27 percent clay particles, 
28 to 50 percent silt particles, and lass than 52 
percent sand particles. 

Low strength. The soil is not strong enough to support 
loads. 

Medium textured soll. Very fine sandy loam, loam, silt 
loam, or silt. 

Moderately coarse textured soil. Coarse sandy loam, 
sandy loam, and fine sandy loam. 

Moderately fine textured soil. Clay loam, sandy clay 
loam, and silty clay loam. 

Mottling, soil. irregular spots of different colors that vary 
in number and size. Mottling generally indicates poor 
aeration and impeded drainage. Descriptive terms 
are as follows: abundance—few, common, and 
many, size—fine, medium, and coarse; and 
contrast—faint, distinct, and prominent. The size 
measurements are of the diameter along the 
greatest dimension. Fine indicates less than 5 
millimeters (about 0.2 inch); medium, from 5 to 15 
millimeters (about 0.2 to 0.6 inch); and coarse, more 
than 15 millimeters (about 0.6 inch). 

Munsell notation. Å designation of color by degrees of 
the three simple variables—hue, value, and chroma. 
For example, a notation of 10YR 6/4 is a color of ` 
10YR hue, value of 6, and chroma of 4. 

Neutral soil. A soil having a pH value between 6.6 and 
7.3. (See Reaction, soil.) 

Organic matter. Plant and animal residue in the soil in 
various stages of decomposition. 

Outwash plain. A landform of mainly sandy or coarse 
textured material of glaciofluvial origin. An outwash 
plain is commonly smooth; where pitted, it is 
generally low in relief. 

Parent material. The unconsolidated organic and 
mineral material in which soil forms. 

Peat. Unconsolidated material, largely undecomposed 
organic matter, that has accumulated under excess 
moisture. (See Fibric soil material). 

Pedon. The smallest volume that can be called “a soil.” 
A pedon is three dimensional and large enough to 
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permit study of all horizons. Its area ranges from 
about 10 to 100 square feet (1 square meter to 10 
square meters), depending on the variability of the 
soil. 

Percs slowly (in tables). The slow movement of water 
through the soil adversely affecting the specified 
use. 

Permeability. The quality of the soil that enables water 
to move downward through the profile. Permeability 
is measured as the number of inches per hour that 
water moves downward through the saturated soil. 
Terms las p are: 


Very slow... .. less than 0.06 inch 
Slow.................. ... 0.06 to 0.2 inch 
Moderately slow... ..0.2 to 0.6 inch 


inch to 2.0 inches 

..2.0 to 6.0 inches 

...6.0 to 20 inches 

ore than 20 ìnches 

Phase, soil. A subdivision of a soil series based on 
features that affect its use and management. For 
example, slope, stoniness, and thickness. 

PH value. A numerical designation of acidity and 
alkalinity in soil. (See Reaction, soil.) 

Piping (in tables). Formation of subsurface tunnels or 
pipelike cavities by water moving through the soil. 

Plasticity index. The numerical difference between the 
liguid limit and the plastic limit; the range of moisture 
content within which the soil remains plastic. 

Plastic limit. The moisture content at which a soil 
changes from semisolid to plastic. 

Ponding. Standing. water on soils in closed depressions. 
Unless the soils are artificially drained, the water can 
be removed only by percolation or 
evapotranspiration. 

Poor filter (in tables). Because of rapid permeability the 
soil may not adeguately filter effluent from a waste 
disposal system. 

Profile, soil. A vertical section of the soil extending 
through all its horizons and into the parent material. 

Rangeland. Land on which the potential natural 
vegetation is predominantly grasses, grasslike 
plants, forbs, or shrubs suitable for grazing or 
browsing. It includes natural grasslands, savannas, 
many wetlands, some deserts, tundras, and areas 
that support certain forb and shrub communities. 

Reaction, soil. A measure of acidity or alkalinity of a 
soil, expressed in pH values. A soil that tests to pH 
7.0 is described as precisely neutral in reaction 
because it is neither acid nor alkaline. The degree of 
acidity or alkalinity is expressed as— 


Moderate.......... 


pH 
Extremely 8616.............. .... - ሑ 9 ሀሀ... 505995 959. 9.5. below 4.5 
Very strongly acid............................................ 4.5 to 5.0 
Strongly acid..... .5.1 to 5.5 
Medium acid. 5.6 to 6.0 
Slightly acid.. .6.1 to 6.5 
NEURAL اسم‎ a an tee NE eoe a 6.6 to 7.3 
Mildly alkaline... cesses 7.4 to 7.8 
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Relief. The elevations or inequalities of a land surface, 
considered collectively. 

Root zone. The part of the soil that can be penetrated 
by plant roots. 

Runoff. The precipitation discharged into stream 
channels from an area. The water that flows off the 
surface of the land without sinking into the soil is 
called surface runoff. Water that enters the soil 
before reaching surface streams is called ground- 
water runoff or seepage flow from ground water. 

Saline soil. A soil containing soluble salts in an amount 
that impairs growth of plants. A saline soil does not 
contain excess exchangeable sodium. 

Sand. As a soil separate, individual rock or mineral 
fragments from 0.05 millimeter to 2.0 millimeters in 
diameter. Most sand grains consist of quartz. As a 
soil textural class, a soil that is 85 percent or more 
sand and not more than 10 percent clay. 

Sapric soil material (muck). The most highly 
decomposed of all organic soil material. Muck has 
the least amount of plant fiber, the highest bulk 
density, and the lowest water content at saturation 
of all organic soil material. 

Seepage (in tables). The movement of water through the 
soil. Seepage adversely affects the specified use. 

Series, soil. A group of soils that have profiles that are 
almost alike, except for differences in texture of the 
surface layer or of the substratum. All the soils of a 
series have horizons that are similar in composition, 
thickness, and arrangement. 

Shrink-swell. The shrinking of soil when dry and the 
swelling when wet. Shrinking and swelling can 
damage roads, dams, building foundations, and 
other structures. It can also damage plant roots. 

Silt. As a soil separate, individual mineral particles that 
range in diameter from the upper limit of clay (0.002 
millimeter) to the lower limit of very fine sand (0.05 
millimeter). As a soil textural class, soil that is 80 
percent or more silt and less than 12 percent clay. 

Simllar soils. Soils that share limits of diagnostic criteria, 
behave and perform in a similar manner, and have 
similar conservation needs or management 
requirements for the major land uses in the survey 
area. 

Slope. The inclination of the land surface from the 
horizontal. Percentage of slope is the vertical 
distance divided by horizontal distance, then 
multipled by 100. Thus, a slope of 20 percent is a 
drop of 20 feet in 100 feet of horizontal distance. 

Slope (in tables). Slope is great enough that special 
practices are required to ensure satisfactory 
performance of the soil for a specific use. 

Slow intake (in tables). The slow movement of water 
into the soil. 
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Small stones (in tables). Rock fragments less than 3 
inches (7.6 centimeters) in diameter. Small stones 
adversely affect the specified use of the soil. 

Soil. A natural, three-dimensional body at the earth's 
surface. It is capable of supporting plants and has 
properties resulting from the integrated effect of 
climate and living matter acting on earthy parent 
material, as.conditioned by relief over periods of 
time. 

Soil separates. Mineral particles less than 2 millimeters 
in equivalent diameter and ranging between 
specified size limits. The names and sizes of 
separates recognized in the United States are as 


follows: 
Millime- 
ters 

Very coarse Sand 2.0 to 1.0 
Coarse sand......... ..... 1.0 to 05 
Medium sand.... ...0.5 to 0.25 
Fine sand.......... .0.25 to 0.10 
Very fine sand.. .... 0.10 to 0.05 
Mitin M ٹیک‎ 0.05 to 0.002 
CHAY ————— ባቸ less than 0.002 


Solum. The upper part of a soil profile, above the C 
horizon, in which the processes of soil formation are 
active. The solum in soil consists of the A, E, and B 
horizons. Generally, the characteristics of the 
material in these horizons are unlike those of the 
underlying material. The living roots and plant and 
animal activities are largely confined to the solum. 

Stones. Rock fragments 10 to 24 inches (25 to 60 
centimeters) in diameter. 

Structure, soil. The arrangement of primary soil 
particles into compound particles or aggregates. The 
principal forms of soil structure are—p/aty 
(laminated), prismatic (vertical axis of aggregates 
longer than horizontal), columnar (prisms with 
rounded tops), blocky (angular or subangular), and 
granular. Structureless soils are either single grain 
(each grain by itself, as in dune sand) or massive 
(the particles adhering without any regular cleavage, 
as in many hardpans). 

Stubble mulch. Stubble or other crop residue left on the 
soil or partly worked into the soil. It protects the soil 
from soil blowing and water erosion after harvest, 
during preparation of a seedbed for the next crop, 
and during the early growing period of the new crop. 

Subsoil. Technically, the B horizon; roughly, the part of 
the solum below plow depth. 

Substratum. The part of the soil below the solum. 

Subsurface layer. An E horizon below an A horizon. If 
the E horizon is exposed, it is called the surface 
layer. 

Summer fallow. The tillage of uncropped land during 
the summer to control weeds and allow storage of 
moisture in the soil for the growth of a later crop. A 
practice common in semiarid regions, where annual 
precipitation is not enough to produce a crop every 
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year. Summer fallow is frequently practiced before 
planting winter grain. 

Surface layer. An Å horizon 4 to 9 inches (10 to 24 
centimeters) thick. 

Surface soil. An A horizon 10 inches (25 centimeters) or 
more thick. 

Taxadjuncts. Soils that cannot be classified in a series 
recognized in the classification system. Such soils 
are named for a series they strongly resemble and 
are designated as taxadjuncts to that series 
because they differ in ways too small to be of 
conseguence in interpreting their use and behavior. 

Terminal moraine. A belt of thick glacial drift that 
generally marks the termination of important glacial 
advances. 

Texture, soll. The relative proportions of sand, silt, and 
clay particles in a mass of soil. The basic textural 
classes, in order of increasing proportion of fine 
particles, are sand, /oamy sand, sandy loam, loam, 
silt loam, silt, sandy clay loam, clay loam, silty clay 
loam, sandy clay, silty clay, and clay. The sand, 


loamy sand, and sandy loam classes may be further 
divided by specifying "coarse," “fine,” or "very 
fine.” 

Thin layer (in tables). Otherwise suitable soil material 
too thin for the specified use. 

Till plain. An extensive flat to undulating area underlain 
by glacial till. 

Tilth, soll. The physical condition of the soil as related 
to tillage, seedbed preparation, seedling emergence, 
and root penetration. 

Toe slope. The outermost inclined surface at the base 
of a hill; part of a foot slope. 

Topsoil. The upper part of the soil, which is the most 
favorable material for plant growth. It is ordinarily 
rich in organic matter and is used to topdress 
roadbanks, lawns, and land affected by mining. 

Weathering. All physical and chemical changes 
produced in rocks or other deposits at or near the 
earth's surface by atmospheric agents. These 
changes result in disintegration and decomposition 
of the material. 


Tables 


101 


Soil Survey 


102 


TABLE 1.--TEMPERATURE AND PRECIPITATION 


[Recorded in the period 1951-80 at Steele, North Dakota] 
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It can be calculated by adding the 


dlviding the sum by 2, and subtractlng the temperature below which 


* A growing degree day is a unit of heat available for plant growth. 


maximum and minimum daily temperatures, 


(40 degrees F). 


growth is minimal for the principal crops in the area 
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TABLE 2.--FREEZE DATES IN SPRING AND FALL 


[Recorded in the period 1951-80 at Steele, North Dakota] 


ا — 


' 
! Temperature 
[| 
` apak amu s= EE 
Probability 1 24° F | 28? p ! 329 F 
| or lower | or lower | or lower 
፥ I I 
Last freezing | | | 
temperature | I | 
in spring: | ! ! 
1 l I 
1 year in 10 | | i 
later than-- ! My 11 ! May 21 ! May 29 
1 t l 
2 years in 10 | | d 
later than-- | May 6 | May 17 May 25 
1 I 
1 | LI 
5 years in 10 ! | | 
later than-- ! Apr. 27 ! May 8 1 May 16 
4 
i I 4 
First freezing | | ' 
temperature | | i 
in fall: | I d 
| | | 
1 year in 10 | I ! 
earller than-- ! Sept. 25 ! Sept. 10 ! Sept. 4 
| 1 I 
2 years in 10 ! | d 
earlier than-- ! Oct. 1 ! Sept. 15 ! Sept. 10 
| | ' 
5 years in 10 | ! ' 
earlier than-- | Oct. 10 ! Sept. 26 | Sept. 20 


TABLE 3.--GROWING SEASON 


[Recorded in the period 1951-80 at Steele, North 
Dakota) 


Daily minimum temperature 
during growing season 


i 
1 
| 
' 
' 
i 
Probability | Higher T Higher | Higher 
! 
| 


than ! than ! than 
20°F | 28°F | 32°F 
| Days | Days | Days 
9 years in 10 | 146 | 118 | 110 
t ] 
8 years 48 10 ! 153 ! 126 ! 115 
5 years in 10 | 166 | 140 | 126 
' 
2 years in 10 ! 179 H 154 ! 137 
1 year in 10 | 3486 | 162 | 142 
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TABLE 4.--ACREAGE AND PROPORTIONATE EXTENT OF THE SOILS 


' 1 1 
Map ! Soil name ! Acres ` |Percent 


' 
EE —_ ———————————------—-‏ واوو و ووا و ور وې چو ټوا ورو lArveson loam, wet------------ aaa n n E‏ 


1 
| 
۱ 
2 i 6,020 | 0.7 
3 IMarysland loam-------------------- መ= መ= ہس ہہ شش شش‎ = | 7,810 | 0.9 
5 {Harriet silt loam------------------ uu سج سس‎ nena | 10,090 | 1.1 
7 ¡Arveson=Ulen complex, O to 3 percent slopes------------------ | 9,620 | 1.0 
10 ¡Minnewaukan and Stirum soils-------------- መ5ፍመመመመመመመመመመመመመመ ] 12,520 ! 1.3 
14 {Tonka loam-------------------- GE meee  ھ‎ | 1,090 | 0.1 
15 iParnell silty clay 108በመመመመመመመመመመመመመ=መመመመመመመ መመመ መመመ መመመ መመመ መመመ መመመ መመመ መመመ "| 9,380 | 06 
16 {Southam silty clay l0am--9--**--- Á... =| 23,040 | 3.5 
17 |Markey muck----------- ES oo -| 2,180 | 0.2 
19 iColvin silt loam, saline--- | 1,940 | 0.2 
20 {Colvin silt loam | 12,850 ! 1.4 
21D !Buse loam, 9 to 15 percent slopes | 2,990 | 0.3 
228 IBarnes-Svea 16885) 1 to 6 percent slopes-------- ---=-===ጻ-ጻ-ብ-ዛ--መመመ-መ-----መመጻጻመጻ-መመመመመ= ወሙ” | 41,410 4.5 
226 |Barnes-Buse loams, 6 to 9 percent slopes------------------------ T——— e “| 39,950 | 4.4 
24B ¡Cresbard-Barnes loams, l to 6 percent slopes---------------------- መመመመመመመመመመመመመመመመ | 1,470 | 0.2 
28D | Buse-Svea loams, 3 to 15 percent slopes----------------------------------- a | 34,480 | 3.8 
29E |Barnes-Buse-Parnell complex, O to 35 percent slopes------ ==... | 58,320 | 6.4 
32 {Overly silt loam, O to 3 percent slopes-----=-------- Á... | 4,860 | 0.5 
355 iTowner-Embden, loamy substratum complex, l to 6 percent slopes--------------------- | 21,810 ! 2.4 
35C !Towner-Barnes complex, 6 to 9 percent slopes---------------------- --- መመመ መመመመመመውመሙውሙ | 14,580 | 1.6 
365 ¡Flaxton fine sandy loam, 1 to 6 percent Mp a اما‎ | 19,590 | 2.1 
37 1891۷166 loam, O to 3 percent slopes------------------- ومو ووو ووو سا‎ I 10,580 | 1.2 
38D IFlaxton-Zahl complex, 6 to 12 percent slopes----- EE ENER 7,630 | 0.8 
39 | Enbden fine sandy loam, 1 to 3 percent slopes------------ ---ዴ--ሠጠ-መመመመመመመመመመመመጨመመመመመ= | 2,230 | 0.2 
425  lBarnes-Sioux sandy 30885, 3 to 9 percent slopes --<-መጻመመመመመመመመመ=መ=] 5,820 | 0.6 
54 IFordville loam, O to 3 percent slopes--------------------- rn crm | 6,500 | 0.7 
49B |Arvilla sandy loam, l to 6 percent slopes----------------- ہس اسوه‎ A annan nnann 1 93,070 | 10.2 
49C ۱۸۶۷1118 sandy loam, 6 to 9 percent slopes------------------------------------------ | 14,130 | 1.5 
49D lArvilla sandy loam, 9 to 15 percent slopes--------------- H 5,960 | 0.7 
52 'Hamerly loam, 0 to 3 percent slopes------------- ==... | 5,290 | 0.6 
558 IHecla-Ulen loamy fine sands, l to 6 percent slopes--------------------2--2-2---- 1 18,220 | 2.0 
56B {Maddock loamy fine sand, l to 6 percent slopes--------------- ---====መመ ووو وې‎ 42,060 | 4.6 
61 INutley silty clay, 1 to 3 percent slopes----------------------------- Ke 3,470 | 0.4 
61B {Nutley silty clay, 3 to 6 percent slopes------------------- ee noun] 1,070 | 0.1 
63C ¡Sioux-Arvilla sandy loams, 1 to 9 percent slopes--------------------------------- --| 36,230 | 4.0 
63E ¡Sioux-Arvílla | sandy loams, 9 to 35 percent slopes---------- mm | 29,180! 3.2 
64B iRenshaw-Sioux loams, l to 6 percent slopes-------------------------- و‎ mani 32,160 | 3.5 
65 Renshaw loam, O to 3 percent 61. 056/8“መመመመመመመመመመመመመውወመመጻመመመመመመው መመመ nnn nnn nae --| 13,780 | 1.5 
66C IWilliams=Zahl loams, 6 to 9 percent slopes----------------- ME sem mm | 24,77C | 2.7 
66E  lWilliams-Zahl loams, 9 to 35 percent slopes---------------------------------------- | 22,690 | 2.5 
67 IWilllams-Bowbells 16885, l to 3 percent slopes-----------2----------------o-0079007-- | 27,480 | 3.0 
678 IWilliams-Bowbells loams, 3 to 6 percent Slopes----==================mmmmemmm=nmem== | 46,990 | 5.1 
69ር iMaddock-Serden loamy fine sands, 3 to 9 percent slopes------------ | 7,040 | 0.8 
69E ¡Serden loamy fine sand, 3 to 35 percent slopes | 3,320 | 0.4 
725 (Miranda loam, 0 to 6 percent slopes--------------------- | 7,810 ! 0.9 
74B 'Williams-Noonan loams, 1 to 6 percent slopes----------------------- | 5,950 | 0.5 
76 'Letcher fine sandy loam, O to 3 percent slopes-------------------------------- -----| 1,070] 0.2 
92E — (Buse=Barnes loams, 9 to 35 percent slopes---------------------------- سے وو ےم‎ w 56,230 | 6.1 
935 Vebar-Willlams complex, 9 to 35 percent slopes-------------------------------- ====>| 1,620 | 0.2 
I Water------- سج جج جج رر شش وواه(‎ no sars] 47,250 ! 5.2 
| ሺ ሚመ” ከመ መ 
| Total------------ መመመ ወመ መወ መመመ ت ت‎ መመ መሠ ሠሠሠ መ= መ= ---------- “”==========| 915,200 | 100.0 
t 
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TABLE 5.--YIELDS PER ACRE OF CROPS AND HAY 
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See footnote at enå of table. 
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TABLE 5.--YIELDS PER ACRE OF CROPS AND HAY--Continued 


Bromegrass- 
alfalfa ha! 


Soil name and 
map Symbol 
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See footnote at end of table. 
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Kidder County, North Dakota 


TABLE 5.--YIELDS PER ACRE OF CROPS AND HAY--Continued 
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* Yields are for undrained areas. 
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TABLE 6.--RANGELAND PRODUCTIVITY 


[Only the soils that support rangeland vegetation suitable for grazing are listed] 


Soil Survey 


H [ Potential annual production 


for kind of growing season 


| 
Soil name and ! 
1 


map symbol Range site 


2----------- መመመመመመመ==መ==> IWetland--------- መመመመወወመመመመመመመመ= اس‎ 
Arveson ! 
i 

3----------- -a---ee------iSubirrigated------------- መመመመመወመወመመ==መመ= 
Marysland | 
| 

5e------------- سب هوس‎ 1581166 Lowland------------------------- 
Harriet ! 
Tk: ! 

Arveson----------------- |Subirrigated Á اسم مخ‎ 
I 

Ulen---------------- -=-= Limy Subirrigated---------------------- 
10*; ! 

Minnewaukan------------- iSubirrigated መመመ ===... 
I 

Stirum------- -----------|Subirrigated------------------ --------- 
| 
U 

ld መመመመመመመመመመመመሙመ== E wnn unnunnnmms - 
Tonka ! 
' 

هس شش ہیں ہر -----------------------15 
Parnell |‏ 
1 

19----------------------- ‘Saline Lowland------------------------- 
Colvin ' 
' 

20---------------- -------lWetland---------------------- ---------- 
Colvin ! 
! 

2113 መቫሠመመ ==መመመመመመመመመመመመመመ> IThin Upland---------------------------- 
Buse ! 
' 
22B*: | 

Barnes-------------- سات‎ | 811 odd DF Fn ---------- 
1 

Svea-------------------- ISilty----- Á... ==== 
I 
22C*: | 

Barnes------------------ Hr 
] 

Buse--------- ==> [Thin ara Í 
| 
24B*: | 

Cresbard----------------iClayey poss an. rn መ - 
1 

Barnes---------------- اس‎ Y Ranson i ks seas sen -------- 
| 
28D*: | 

Buse-------------------- اتا‎ e eres መ 
' 

Svea-------- s ح‎ መክ -------------- 
' 
29E*: ' 

Barneg------------------ ¡A --- 
' 

Buse====-==-===-======e= [Thin Uplande--------------------------- 
I 
' 


Parnell----------------- [Web ds 
1 


See footnote at end of table. 
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2,750 
2,400 


2,700 
2,750 


2,400 
2,700 


2,750 
2,400 
6,000 


5,200 


4,400 


2,800 


3,900 


2,200 


4,200 
4,200 


4,300 


4,800 


3,000 


5,200 


1,800 


2,500 


2,500 


2,500 
1,800 


2,300 
2,500 


1,800 


2,500 


2,500 
1,800 
4,800 
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TABLE 6.--RANGELAND PRODUCTIVITY--Continued 


T Potential annual production 
Soil name and ' for kind of growing season 
I 


map symbol Ranqe site | 


i l ' 
' LI LI 
' 1 4 
3 32---=-==---መ”-ኤኣመመመመውጩ መመመመ መመ መ ISilty----------------------- T----------| 3,000 | 2,800 | 2,500 
Overly | i | d 
| | | ! 
35B*: | I | | 
Towner------- === شر دی ئا‎ መ= ! 3,000 | 2,800 ! 2,600 
' 1 1 
Embden--------------- መመመ ! Sandy----------------- -—-—------2---- ---- ! 3,400 | 2,900 ! 2,400 
' I I ' 
35C*: ' ! i ' 
Towner--2-------- ========|Sands-- መመመመመመመመሙመመመመመ ኛን ው 3,000 ! 2,800 | 2,600 
] | | 
Barnes-------2------- ====|Stilty--=- ጨመ ت و‎ am و‎ am mm am am am EES EEN nn | 3,000 | 2,750 | 2,500 
| 1 | 
| | 1 ' 
ae چوس .دس تد‎ [Sandy EE | 3,000 | 2,600 | 2,200 
Flaxton | | I i 
' ' ' ' 
4 [| ' ' 
a naa ILimy Subirrigated---------------------- i 5,800 | 5,200 | 3,600 
Divide i | | i 
' ' ' t 
٦ 1 LI 
38D*: ! ! | ! 
Flaxton--2---2----------- ¡Sandy A am om am ao men ! 3,000 | 2,600 1 2,200 
' | 
[ | [ | 
Zahl-------------------- ¡Thin Upland---------------------7------- ! 2,400 ! 2,100 i 1,800 
LI 1 
[ | [ | 
39----------------------- ISandy---------------------------------- ! 3,400 ! 2,900 1 2,400 
Embden | i ! | 
' 1 1 ' 
1 ' 1 I 
42B*: ' I ! | 
Barnes-------------- ----iSiltyr وه ووا‎ E و او اه‎ መ ዘመመ መመ መ رت رر مو‎ SCH 3,000 | 2,750 1 2,500 
1 [ ! | 
Sioux---------- kem m m n mn ¡Very Shall on | 1,400 ! 1,200 ! 900 
' | ] 
442-2 senger | Si tte ee reide | 3,200 d 2,700 | 1,900 
Fordville ! i 1 i 
1 
1 4 [| ' 
49B, 49C, 49D------------ ‘Shallow to Gravel---------------------- ! 2,200 ! 1,900 ! 1,700 
Arvilla 1 | | | 
| ! ! | 
52-------- መ-ሠ፦መመመመመመመመመመ 'Limy Subirrigated----------------------| 4,800 H 4,200 i 3:600 
Hamerly | | | ! 
1 ' 
/ ' / | 
55B*: | | ! | 
Hecla------------------- ¡Sands ومو و ا سو وي‎ EN ESE, i 3,000 ! 2,800 | 2,600 
I ' I 4 
Ulen መመመ መመመመመውውመመመሙመመመመመመመ iLiny Subirrigated---------------------- ! 3,000 ! 2,600 ! 2,200 
1 1 [| ٦ 
56B--------- መመመመመመመመመ መመመ Sands > roro ae aonananonnn | 3,000 | 2,800 | 2,600 
Maddock ! | ! H 
] ' 
' [ | | 
61 6188መመመመመመመ==መመ=መመ መማ IClayey--------------------------------- | 3,000 | 2,200 | 1,800 
Nutley | | | | 
| ! ! | 
63C*, 63፻*: | | | | 
Sioux----------------- =- ¡Very Shallow--------- -መመ<-ብ መመመመመመመመ سد‎ 1,400 ! 1,200 ! 900 
1 ' 1 y 
Arvilla--------------- 77iShallow to Gravel------ መመዴመመመመ -------2-- ! 2,200 | 1,900 ! 1,700 
| 1 1 i 
64B*: ! i | | 
Renshaw----------2------- ¡Shallow to Gravel------------------ Re 2,500 | 2,100 | 1,300 
| ì | | 
Sioux------------------- ¡Very Shallow--------------------------- ! 1,400 ! 1,200 | 900 
] 1 ] 


See footnote at end of table. 
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TABLE 6.--RANGELAND PRODUCTIVITY--Continued 


Soll name and | 
map symbol i Range site 
1 


1 1 1 1 
' ' t I 
1 1 [| I 
65-------------- ---------|Shallow to Gravel------------- T-------| 2,500 | 2,100 | 1,300 
Renshaw I 1 | i 
| 1 1 ' 
66C*, 66E*: | | H ' 
Williams---------------- jSiity esse <-----.-- - መመመ monnen se 3,000 | 2,600 ! 2,100 
' 4 LI 1 
Zahl------------------- - (Thin 7018080 هماع کس‎ 2,400 | 2,100 1,800 
' ' ' 
67*: i i i | 
Williams--------- واه‎ YN መ EEE Gi اسیو‎ 3,000 1 2,600 2,100 
Li LI LI 1 
Bowbells---------------- | Over f low=====- و2‎ "i 3,800 ! 3,300 | 2,800 
' 1 ] 
67B*: H | 1 | 
Williams---------------- EG | 3,000 ! 2,600 | 2,100 
1 | ' 1 
Bowbells---------------- [S11ty-- መመመመሠመመመወመ= crm | 3,000 ! 2,500 ! 2,100 
i I I 1 
69C*: | | 1 d 
Maddock----- ی جج ج ج ت جد د252 دوقو | دت سم‎ -===== 3,000 ! 2,800 H 2,600 
' 1 I I 
Serden------------- وو‎ O ons oran ! 2,200 | 1,900 i 1,600 
[| J | | 
69E----------------------|Thin Sands--------------- ہس -۔‎ | 20 | 1,900 | 1,600 
Serden ! | 1 d 
| | | d 
72B------------------ «===|Thin Claypan-------------------- T 1,600 I 1,300 | 800 
Miranda ) | | i 
' ! | | 
74B*: | ! | ! 
Williams------------ ssec Ga nd መ EE ' 3,000 | 2,600 | 2,100 
' 1 1 1 
Noonan-------- An E E تد‎ 2,000 | 1,700 ! 1,400 
' 1 | 1 
76።መመመመመመመመመመወመመመመመመመ==== [Sandy---------- መመመመመመመመወመመመመመመመመመመመመ==>! 3,200 | 2,900 | 2,500 
Letcher 1 l | ! 
1 t I [| 
92E*: d I | | 
Buse----------- 7-------eiThin Upland----------- => ጽፍ] 2,700 1 2,400 1,800 
I I [| t 
Barnes------------------ [8117 ባውን ን መር ው ER 3,000 ' 2,750 ! 2,500 
I | ብ 1 
93E*: 1 ' ' | 
ہر‎ andy ووسیسو٨س٨١ ووو ووي‎ 3,000 | 2,600 | 2,200 
፡ ' I 1 
Williams------------ ====ISilty-- Á een 3,000 ! 2,600 | 2,100 


* See description of the map unit for composition and behavior characteristics of the map unit. 


Kidder County, North Dakota 111 


TABLE 7.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS 


[The symbol < means less than; > means more than. Absence of an entry indicates that trees generally do not grow 
to the glven height on that soil] 


eastern redcedar, 
redosier dogwood, 
lllac. 


H Trees having predicted 20-year average height, in feet, of-- 
Soil name and | T [ | 
map symbol ! <8 ! 8-15 1 16-25 ! 26-35 d >35 
c a; 
å I li I | 
' ' 1 | | 
4 | 1 I ' 
2. | | I | i 
Arveson ! 1 i | 1 
d 1 | | d 
3. I | | | | 
Marysland ! ! | ! ! 
' I I I I 
5. | | | | d 
Harriet i I | | | 
! | | ' i 
7*; ' ' i I | 
Arveson. | { | | d 
d i | d i 
Ulen------------- iTatarian lEastern redcedar, [Green ash, bur | --- | === 
I honeysuckle. | Siberian | oak, ponderosa | | 
1 | crabapple, common} pine, Russian- | H 
| | chokecherry, | olive. | | 
| I lilac, American | | | 
| | plum, Siberian | H | 
| | peashrub, silver | ! | 
| ! buffaloberry. ! ! ! 
) I 1 
10%: ! ! ! | ! 
Minnewaukan------ {American plum----- ILilac, Tatarian {Siberian {Golden willow----- ¡Eastern 
! | honeysuckle, | crabapple, green | | cottonwood. 
! | eastern redcedar,| ash, Black Hills | i 
' | redosier dogwood,| spruce. | | 
i | common | | | 
| | chokecherry, | | | 
! | Siberian I i | 
i | peashrub. | | | 
| | | | | 
Stirum. | i | 1 | 
| | | d I 
14. | i i d | 
Tonka ! ! | ' | 
| | ' i | 
15. | | | | | 
Parnell | ! ! ! ! 
1 I 1 t | 
16, ነ d i d | 
Southam ! ! | | ! 
1 1 U 1 1 
17, | | i d i 
Markey | i ) | | 
| d | | | 
19. d i | i | 
Colvin ! ! ! ! ! 
1 ' | 1 I 
20---------------- I --- {American plum, ¡Green ash, Black {Golden willow----- ¡Eastern 
Colvin | Siberian | Hills spruce, i | cottonwood, 
| peashrub, | Siberian | | Siberian elm. 
! Tatarian | crabapple. | H 
' honeysuckle, | | ! 
! I i | 
1 1 3 I 
1 1 ' ' 
| 1 | 1 
1 ' I 1 
i | I i 


See footnote at end of table. 
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Soil name 
map symb 


24B*: 


28D*: 
Buse------- 


and 
ol 


TABLE 7.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 


rees having predicte -year average height, in eet, of-- 


<8 


Siberlan peashrub, 
Tatarian 
honeysuckle, 
lilac. 


Tatarian 
honeysuckle, 
lilac. 


See footnote at end of table. 


8-15 


Eastern redcedar, 
American plum, 
lilac, Siberian 
peashrub, 
redosier dogwood, 
Tatarian 
honeysuckle. 


Redosier dogwood, 
ponderosa pine, 
common 
chokecherry, 
Siberian 
peashrub, 
Tatarian 
honeysuckle, 
American plum. 


Eastern redcedar, 
American plum, 
lilac, Siberian 
peashrub, 
redosier dogwood, 
Tatarian 
honeysuckle. 


Ponderosa pine, 
Russian-olive, 
eastern redcedar, 
Rocky Mountain 
juniper. 


Russian-olive, 
common 
chokecherry, 
eastern redcedar, 
silver 
buffaloberry, 
Siberian 
peashrub, lilac. 


Eastern redcedar, 
American plum, 
lilac, Siberian 
peashrub, 
redosier dogwood, 
Tatarian 
honeysuckle. 


Ponderosa pine, 
Russian-olive, 
eastern redcedar, 
Rocky Mountain 
juniper. 


16-25 


Siberian 
crabapple, bur 
oak, green ash, 
ponderosa pine, 
Black Hills 
spruce, Russian- 
olive. 


Black Hills 
spruce, blue 
spruce, green 
ash, eastern 
redcedar. 


Siberian 
crabapple, bur 
oak, green ash, 
ponderosa plne, 
Black Hills 
spruce, Russlan- 
olive. 


Siberian elm, 
green ash. 


Green ash, 
ponderosa pine, 
Siberian elm, 
Siberian 
crabapple. 


Siberian 
crabapple, bur 
oak, green ash, 
ponderosa pine, 
Black Hills 
spruce, Russian- 
olive. 


Siberian elm, 
green ash. 


26-35 


Golden willow----- 


Soil Survey 


>35 


Eastern 
cottonwood. 
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TABLE 7.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 
/ Trees having predicted 20-year average height, in feet, of-- 


Soil name and I H | 
map symbol <8 ! 8-15 ! 16-25 ! 26-35 | >35 
1 


Eastern 
cottonwood. 


Golden willow----- 
| spruce, blue 
spruce, green 
ash, eastern 
redcedar. 


ponderosa pine, 
common 
chokecherry, 
Siberian 
peashrub, 
Tatarian 
honeysuckle, 
American plum. 


Eastern redcedar, 
American plum, 
lilac, Siberian 
peashrub, 
redosier dogwood, 
Tatarian 
honeysuckle. 


Siberian 
crabapple, bur 
oak, green ash, 
ponderosa pine, 
Black Hills 
spruce, Russian- 
olive. 


Buse. 
Parnell. 


Tatarian 
honeysuckle, 
ponderosa pine, 
Peking 
cotoneaster, 
redosier dogwood, 
eastern redcedar, 
American plum, 


I 
| 
| 
i 
1 
' 
I 
I 
I 
I 
' 
| 
| 
1 
' 
' 
' 
፥ 
t 
' 
I 
I 
I 
I 
I 
| 
1 
1 
1 
I 
t 
' 
I 
I 
1 
I 
i 
I 
! 
| Eastern 
1 
1 
I 
1 
4 
4 
' 
' 
' 
' 
' 
I 
LI 
LI 

common | 
1 
፡ 
1 
1 
1 
4 
' 
[| 
' 
t 
' 
' 
1 
1 
I 
I 
t 
t 
LI 
I 
t 
1 
4 
1 
1 
I 
I 
1 
' 
t 
l] 
' 
' 
li 
' 
1 
፥ 
1 
| 
| 
| 
| 
| 
1 
۱ 
U 
| 
| 
1 
| 
U 
I 
1 
1 
| 
| 
1 


cottonwood. 


Green ash, Black 
Hills spruce. 


| 

! 

| 

1 

1 

1 

| 

1 

t 

1 

1 

| 

t 

1 

1 

| 

| 

1 

1 

t 

| 

| 

I 

1 

t 

1 

' 

4 

I 

1 

1 

1 

| 

1 

1 

I 

I 

LI 

1 

1 

1 

1 

1 

I 

1 

1 

| 

1 

۱ 

I 

I 

1 

1 

| 

1 

LI 

I 

1 

1 

1 

I 

I 

1 

H 

I 

I 

i 

| chokecherry, 
| Siberian 
| 
1 
I 
1 
I 
| 
I 
1 
| 
l 
1 
1 
1 
' 
1 
' 
1 
D 
፡1 
| 
| 
1 
I 
1 
' 
I 
I 
1 
[i 
Li 
' 
' 
' 
t 
I 
[| 
1 
1 
1 
4 
4 
[| 
' 
' 
' 
' 
I 
' 
I 
I 
| 
1 
li 
1 
D 


peashrub. 


Lilac, eastern 
redcedar, 
Siberian 
peashrub, common 
chokecherry, 
Tatarian 
honeysuckle, 
American plum, 
silver 
buffaloberry, 
Siberian 
crabapple. 


Ponderosa pine, 
green ash, 
Russian-olive, 
bur oak. 


Golden willow----- 'Eastern 
cottonwood. 


Black Hills 
spruce, green 
ash. 


Common 
chokecherry, 
American plum, 
ponderosa pine, 
Siberian 
peashrub, Peking 
cotoneaster, 
eastern redcedar, 
Tatarian 
honeysuckle, 
redosier dogwood. 


Embden---22------- 


See footnote at end of table. 
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TABLE 7.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 


H rees having predicted 20-year average he n feet, o 
Soil name and ! | | 
map symbol ! <8 | 8-15 I 16-25 
1 


to 
a 
' 
uo 
wa 
` 
ሠ 
Un 


Lilac, eastern 
redcedar, 
Siberian 
peashrub, common 
Chokecherry, 
Tatarian 
honeysuckle, 
American plum, 
silver 
buffaloberry, 
Siberian 
crabapple. 


Ponderosa pine, 
green ash, 
Russian-olive, 
bur oak. 


Siberian 
crabapple, bur 
oak, green ash, 
ponderosa pine, 
Black Hills 
spruce, Russian- 
olive. 


Eastern redcedar, 
American plum, 
lilac, Siberian 
peashrub, 
redosier dogwood, 
Tatarian 
honeysuckle. 


Barnes----------- ! an 


Siberian 
crabapple, 
Siberian 
peashrub, eastern 
redcedar, common 
chokecherry, 
American plum, 
bur oak. 


Ponderosa pine, 
green ash, 
Russian-olive. 


Flaxton buffaloberry, 
Tatarian 


፥ 

፥ 

t 

' 

1 

| 

| 

| 

I 

' 

1 

1 

' 

36B---------------|Lilec, silver 

| 

d 

! honeysuckle. 
I 
1 
| 
1 
፥ 
| 
1 
| 
I 
| 


Eastern 
cottonwood. 


Golden willow----- 


37-====mmmm==m==== | --- 


Divide 


Redosier dogwood, 
ponderosa pine, 
Tatarian 
honeysuckle, 
Peking 
cotoneaster, 
eastern redcedar, 
American plum, 
common 
chokecherry, 
Siberian 
peashrub. 


Green ash, Black 
Hills spruce. 


38D*: 
Flaxton---------- 'Lilac, silver Siberian 
crabapple, 
Siberian 
peashrub, eastern 
redcedar, common 
chokecherry, 
American plum, 
bur oak. 


Ponderosa pine, 
green ash, 
Tatarian Russian-olive. 


honeysuckle. 


Zahl. 


See footnote at end of table. 
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Soil name and 
map symbol 


39---------------- 


Embden 


Sioux. 


44---------------- 


Fordville 


498, 49C, 49D----- 
Arvilla 


52---------------- 
Hamerly 


TABLE 7.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 
rees having predicte =year average he n feet, o 


1 ' ፥ 
<8 ' 8-15 ! 16-25 ' 26-35 


Peking Golden willow----- 
cotoneaster, 
ponderosa pine, 
eastern redcedar, 
redosier dogwood, 
common 
chokecherry, 
Siberian 
peashrub, 
Tatarian 
honeysuckle, 
American plum. 


Green ash, Black 
Hills spruce. 


Siberian 
crabapple, bur 
oak, green ash, 


Eastern redcedar, 
American plum, 
lilac, Siberian 


peashrub, ponderosa pine, 
redosier dogwood,, Black Hills 
Tatarian spruce, Russian- 
honeysuckle. olive. 
Siberian peashrub, መመ 
Tatarlan juniper, green 
honeysuckle, ash, Slberian 
silver crabapple, common 


lilac. Russian-olive, 
eastern redcedar. 

Tatarian wwe 
honeysuckle, 
Siberian 
peashrub, lilac, 
silver 
buffaloberry. 


Green ash, 
Russian-olive, 
Siberian 
crabapple, 
eastern redcedar, 
Rocky Mountain 
juniper, common 
chokecherry. 


Ponderosa pine---- 


Redosier dogwood, 
ponderosa pine, 
Tatarian 
honeysuckle, 
Peking 
cotoneaster, 
eastern redcedar, 
American plum, 
common 
chokecherry, 
Siberian 
peashrub. 


Green ash, Black 


1 

| 

| 

] 

] 

| 

| 

{ 

| 

1 

1 

| 

1 

| 

1 

፡ 

1 

| 

፡ 

1 

| 

t 

' 

' 

t 

| 

' 

1 

' 

' 

' 

| 

፣ 

1 

' 

' 

t 

' 

' 

' 

' 

[| 

[| 

1 

| 

t 

' 

' 

' 

Rocky Mountain ¡Ponderosa pine---- 

Li 

I 

I 

' 

፡ 

' 

' 

' 

' 

' 

1 

' 

| 

1 

፡ 

' 

' 

1 

' 

i 

1 

] 

LI 

] 

' 

I 

' 

1 

٦ 

1 

i 

| Hills spruce. 
I 
' 
1 
' 
] 
1 
1 
1 
1 
t 
I 
[| 
LI 
1 
1 
1 
1 
' 
1 
1 
1 


[| 
1 
' 
I 
I 
1 
] 
] 
] 
I 
I 
LI 
1 
I 
' 
I 
[| 
1 
I 
I 
I 
LI 
t 
1 
! 
1 
| 
I 
] 
1 
! 
] 
I 
] 
' 
I 
t 
| 
t 
' 
1 
1 
I 
| 
| 
1 
I 
| 
| 
| 
| 
| 
| 
1 
1 
1 
| 
1 
buffaloberry, 1 chokecherry, 
t 
1 
I 
! 
I 
V 
[| 
' 
' 
' 
1 
| 
1 
' 
' 
' 
' 
1 
1 
1 
' 
' 
' 
! 
' 
' 
' 
1 
' 
' 
f 
I 
] 
I 
d 
' 
' 
' 
' 
' 
1 
' 
1 
' 
I 
| 
LI 


See footnote at end of table, 


Eastern 
cottonwood. 


Eastern 
cottonwood. 
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TABLE 7.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 


Trees havin redicted 20-year average height, in feet, of-- 


Soil name and | | | 
map symbol | 8 ! 16-25 ! 26-35 >35 


o 
' 
= 
Un 


Black Hills 
Spruce, green 
ash. 


Golden willow----- Eastern 


cottonwood. 


Common 
chokecherry, 
American plum, 
ponderosa pine, 
Siberian 
peashrub, Peking 
cotoneaster, 
eastern redcedar, 
Tatarian 
honeysuckle, 
redosier dogwood. 


Eastern redcedar, 
Siberian 
crabapple, common 
chokecherry, 
lilac, American 
plum, Siberian 
peashrub, silver 
buffaloberry. 


Green ash, bur 
oak, ponderosa 
pine, Russian- 
olive. 


Ulen------------- |Tatarian 
honeysuckle. 


Silver 
buffaloberry, 
common 
chokecherry, 
Siberian 
peashrub, eastern 
redcedar, 
Tatarian 
honeysuckle, 
American plum, 
Siberian 
crabapple, lilac. 


56B--------- --መመመሙ 
Maddock 


Bur oak, green 
ash, ponderosa 
pine, Russian- 
olive. 


Russian-olive, 
eastern redcedar, 
common 
chokecherry, 
silver 
buffaloberry, 
Siberian 
peashrub, lilac. 


Green ash, 
Siberian elm, 
ponderosa pine, 
Manchurian 
crabapple. 


61, 61B----------- \Tatarian 
Nutley | honeysuckle, 
Peking 
cotoneaster. 


63C*, 63E*: 
Sioux. 
Green ash, Ponderosa pine---- 
Russian-olive, 
Siberian 
crabapple, 
eastern redcedar, 
Rocky Mountain 
juniper, common 
chokecherry. 


honeysuckle, 
Siberian 
peashrub, lilac, 
silver 
buffaloberry. 


See footnote at end of table. 
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Soil name and 
map symbol 


TABLE 7.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 


<8 | 8-15 16=25 
' 
! 


26-35 
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i I | 


64B*: 
Renshaw---------- 


Sioux. 


Renshaw 


66C*; 
Williams--------- 


66E*: 
Williams. 


Zahl. 


67%, 67B*: 
Williams----- ann 


Bowbells--------- 


ISilver Green ash, eastern |Ponderosa pine, 
buffaloberry, redcedar, | Russian-olive. 
Tatarian Siberian | 
honeysuckle, crabapple, Rocky ! 

Siberian Mountain juniper,! 
peashrub, lilac. | common 1 
chokecherry. ! 

| 

i 


፡ 
Green ash, eastern|Ponderosa pine, 


Silver 
buffaloberry, redcedar, | Russian-olive. 
Tatarian Siberian 
honeysuckle, crabapple, Rocky 
Siberian Mountain juniper, 
peashrub, lilac. common 
chokecherry. 
=== Russian-olive, Siberian 


crabapple, green 
ash, ponderosa 
pine, bur oak, 


eastern redcedar, 
lilac, Siberian 
peashrub, common 


chokecherry, Black Hills 
Tatarian spruce. 
honeysuckle, 
American plum. 

Eastern redcedar, (Ponderosa pine, Siberian elm------ 

Siberian green ash, 
Rocky Mountain 

honeysuckle. juniper. 
Spe Russian-ollve, Siberlan 


eastern redcedar, 
lilac, Siberian 
peashrub, common 


crabapple, green 
ash, ponderosa 
pine, bur oak, 


chokecherry, Black Hills 
Tatarian spruce. 
honeysuckle, 


American plum. 


== Siberian Golden willow, 
crabapple, green ash, 
Tatarian ponderosa pine, 
honeysuckle, Black Hills 
Peking spruce. 
cotoneaster, 


eastern redcedar, 
American plum, 
common 
chokecherry, 
Siberian 


i 
| 
' 
1 
1 
' 
1 
t 
| 
t 
1 
| 
t 
t 
1 
1 
1 
1 
| 
] 
1 
š 
| 
| 
I 
t 
I 
' 
1 
1 
1 
( 
t 
| 
[| 
LI 
LI 
1 
| 
1 
1 
t 
1 
1 
I 
' 
1 
' 
' 
1 
1 
| 
I 
I 
I 
I 
| 
[| 
i 
| 
' 
| 
I 
' 
peashrub, ! Russian-ollve, 

1 
| 
] 
| 
| 
I 
| 
[| 
1 
I 
I 
| 
i 
I 
I 
1 
٦ 
' 
' 
I 
I 
| 
| 
1 
1 
I 
I 
1 
I 
1 
I 
I 
1 
I 
I 
I 
I 
I 
I 
1 
] 
1 
1 
I 
I 
i 
1 
4 
t 
| 
I 
I 
I 
| 
I 
l 
| peashrub. 
1 


I 
' 
' 
' 
' 
' 
' 
' 
J 
1 
' 
I 
I 
' 
[| 
i 
1 
1 
l 
' 
' 
' 
| 
| 
' 
1 
I 
1 
| 
| 
| 
I 
1 
I 
t 
1 
' 
1 
' 
LI 
1 
I 
t 
I 
' 
[| 
1 
1 
| 
1 
1 
I 
1 
1 
፥ 
t 
1 
' 
1 
| 
! Tatarian 
I 
I 
' 
[| 
' 
| 
I 
I 
I 
1 
I 
' 
' 
1 
1 
፥ 
1 
[| 
' 
' 
' 
1 
1 
' 
' 
1 
I 
' 
፥ 
1 
I 
| 
t 
' 
' 
' 
' 
| 
I 
፥ 
' 
i 
' 
' 
1 
i! 
I 
' 
' 
LI 
' 
' 
' 
' 
' 
1 
[| 
| 
1 


See footnote at end of table. 
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TABLE 7.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS--Continued 


Trees having predicted 20-year average helght, in feet, of-- 


Soil name and 


I 1 I 
map symbol 8 | 8-15 ! 16-25 | 26-35 ' 235 
إا‎ ርር Á_Í_ _——— — — DN 0 .aə. .À- doa. 
69C*: 
Maddock---------- === Rocky Mountain a o === 
juniper, eastern 
redcedar, 
ponderosa pine. 
Serden----------- === Ponderosa pine, መመመ ہے‎ Kee 
eastern redcedar, 
Rocky Mountain 
juniper. 
69፻. 
Serden 
72B. 
Miranda 
74B*: 


Siberian 
crabapple, green 
ash, ponderosa 
pine, bur oak, 


Williams--------- Russian-olive, 
eastern redcedar, 
111ac, Siberian 


peashrub, common 


1 I 
I I 
I I 
' I 
1 1 
t [| 
| | 
' I 
1 1 
! ' 
i 1 
1 1 
I ፥ 
1 1 
1 1 
፡ [| 
I | 
1 ' 
1 | 
۱ I 
I I 
| t 
' I 
' ' 
1 LI 
LI 1 
፡ | 
l 1 
| | 
] I 
1 1 
l 1 
( [| 
| 1 
1 1 
l | 
| 1 
| | 
' 1 
| 1 
I t 
LI 1 
1 | 
I t 
' | 
1 | 
| | 
I | 
I 1 
U I 
| 
| ica: gi SU 
1 ' 
1 1 
' | 
l I 
1 ' 
' d 
I t 
| 1 
! I 
| LI 
1 LI 
| i 
1 ' 
| d 
1 ' 
1 ' 
| ' 
| | 
' 1 
| ፡ 
1 i 
| | 
| | 
[| I 
H I 
| ] 
| 1 
1 I 
I ፡ 
| 1 
1 | 
፥ 1 
| | 
] 1 
[| ' 
1 I 
| | 
LI ፥ 
[| U 
i | 


chokecherry, Black Hills 
Tatarian spruce. 
honeysuckle, 
Noonan----------- Green ash, Siberian elm, === --- wa 
Russian-olive, ponderosa pine. 
eastern redcedar, 
Rocky Mountain 
juniper, Siberian 
peashrub, silver 
buffaloberry. 
76--------2--------(Rocky Mountain Siberlan elm, === === === 
Letcher juniper, Siberian; green ash, 
peashrub, silver | ponderosa pine, 
buffaloberry. Russian-olive, 
eastern redcedar. | 
1 
92፻*፣ | 
Buse. | 
| 
Barnes. ! 
l 1 
93E*: | | 
Vebar. ! ! 
I [| 
Williams. | ! 


* See description of the map unit for composition and behavior characteristics of the map unit. 


Kidder County, North Dakota 


[Some terms that describe restrictive soil features are defined in the Glossary. 
"slight," "moderate," and "severe"] 


So 


il name and 
map symbol 


Harrlet 


7*: 
Arves 


Ulen- 
10*: 


On------2--2--2--- 


Minnewaukan---------- 


15---- 
Parne 


16---- 
South 


Colvi 


20---- 


11 


am 


n 


Colvin 


22B*: 


Camp areas 


1 
| 
I 
ISevere: 

| ponding. 
1 

t 

| Severe: 

| wetness. 


| 

! 

1 

ISevere: 

| flooding, 

| wetness, 

! percs slowly. 
| 

l 

1 


ISevere: 
| wetness. 


ponding, 


j ponding. 


iSevere: 
| ponding. 

l 

ISevere: 

! ponding. 

U 

!Severe: 

| ponding, 

| excess humus. 
1 

1 

ISevere: 


| wetness, 
excess salt. 


1 
LI 
1 
| 
ISevere: 

! ponding. 
1 
IModerate: 
slope. 


See footnote at end of table. 


Picnic areas 


Severe: 
ponding. 


Moderate: 
wetness. 


wetness, 
excess sodium, 
percs slowly. 


Moderate: 


' 

! 

! 

1 

| 

t 

| 

I 

1 

1 

1 

፥ 

Ë 

| 

ነ 
ISevere: 
| 

t 

1 

I 

| 

I 

1 

1 

| 

| wetness. 
1 
1 


Severe: 
ponding, 
excess sodium. 


Severe: 
ponding. 


Severe: 
ponding. 


Severe: 
wetness, 
excess salt. 


Severe: 
ponding. 


Moderate: 
slope. 


¡Slight==========o-=.. 


TABLE 8.--RECREATIONAL DEVELOPMENT 


Playgrounds 


Severe: 
ponding. 


Severe: 
wetness. 


wetness, 
percs slowly, 
excess sodium. 


Severe: 


| 

I 

| 

| 

1 

? 

| 

4 

t 

1 

i 

1 

1 

| 

I 
ISevere: 
I 

1 

I 

| 

1 

1 

1 

1 

t 

| 

| 

t 

| wetness. 
1 
[| 


Severe: 
ponding, 
excess sodium. 


Severe: 
ponding. 


Severe: 
ponding. 


Severe: 
ponding. 


excess humus, 
ponding. 


Severe: 
wetness, 
excess salt. 


Severe: 
ponding. 


1 
] 
1 
1 
1 
| 
] 
1 
1 
1 
1 
1 
I 
l 
1 
1 
1 
1 
| 
| 
1 
1 
| 
1 
1 
1 
1 
1 
LI 
i 
' 
t 
۱ 
| 
' 
ISevere: 
1 
' 
I 
I 
1 
| 
| 
1 
1 
1 
I 
t 
I 
I 
| 
I 
1 
1 
I 
l 
1 
t 
[ 
I 
| 
I 
d 
(Moderate; 
! slope. 
IModerate: 
! slope. 
| 


Se 
p 
Mo 


s 


Mo 
51 
Se 


Se 
P 


Se 


Se 
p 
S1 


S1 


51 


1 
1 
[ 
] 
[| 
] 
1 
y 
1 
1 
1 
LI 
f 
' 
' 
' 
1 
1 
1 
1 
] 
1 
I 
I 
] 
| 
۱ 
' 
' 
H 
t 
Li 
I 
I 
I 
i 
iS 
' 
1 
1 
I 
[ 
1 
1 
I 
I 
I 
t 
| 
( 
I 
1 
I 
LI 
1 
I 
I 
t 
i 
I 
] 
( 
I 
| 
| 
I 
i 
LI 
1 
LI 
LI 
' 
' 
' 
' 
1 
] 


Paths and tralls 


vere: 
onding. 


derate: 


wetness. 


vere: 


e 
wetness. 


derate: 


wetness. 


ight. 


vere: 


wetness. 


vere: 
onding. 


onding. 


onding. 


xcess humus. 


vere: 


wetness. 


vere: 
onding. 


ight. 


ight. 


ight. 


119 


See text for definitions of 
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TABLE 8.--RECREATIONAL DEVELOPMENT--Continued 


Playgrounds Paths and trails 


1 ' 
Soil name and | Camp areas | Picnic areas 
map symbol ! ! 


| ፡ 
| | 
22C*: d i d | 
Barnes--------- ዛመመመ=> {Slight — T-------lSlight--------------- ¡Severe: ¡Slight. 
! ! ! slope. | 
' ' [| 1 
Buse-----------------lSlight------------- --!Slight---------------|Severe: ISlight. 
! | ! slope. ! 
1 I i 
24B*: I | | | 
Cresbard------------- Severe: i Severe: Severe: ¡Slight. 
| excess sodium. | excess sodium. | excess sodium. | 
1 ፥ 
1 t 1 
Barnes==============-1Slight €— À——À መሠ ክመ መመ መ ISlight---=======-=-==|Moderate: ‘Slight. 
d | | slope. | 
I 1 ' | 
i | | | 
28D*: | | ' | 
Buse----------------- 'Moderate: 'Moderate: ‘Severe: slight. 
| slope. ! slope. ! slope. 1 
' 
፥ I 1 1 
Svea----------------- ISlight---------------|Slight--------------- |Moderate: \Slight. 
' ! | slope. | 
1 | 1 1 
| | | | 
29: ! ! ! | 
Barnes----- መመመመመመ===መመ=| Moderate: 'Moderate: ¡Severe: iSlight. 
! slope. | slope. ! slope. | 
1 V 
) 5 1 ፥ 
Buse------------- ----lSevere: iSevere: l Severe: ¡Moderate: 
| slope. | slope. l slope. 1 slope. 
' 
| V [| ፥ 
Parnell--------------|Severe: Severe: Severe: | Severe: 
| ponding. ! ponding. I ponding. ! ponding. 
' 
1 1 I 1 
32----------------2-2--- !Slight---------------|S1light --------------- IS1ight---------------|Slight. 
Overly i ! ! ! 
' | | ] 
35B*: i ! ' ! 
Towner---------------lSlight ——————————-—- ISlight-------- == IModerate: ISlight. 
1 || ' 1 
! i ! slope. | 
I“ 1 
Embden------ A l=====mm====——— iSlight መመመመመመ ee Moderate: Slight. 
1 I I 1 I 
' ' i Slope. ' 
' I I t 
' 1 ' U 
35C*: i ! ! | 
Towner--------------- IS1ight------- መመዴሙመመመመ ሠ Slight —————À— ---|Severe: 'Slight. 
| | | slope. ! 
I I . ] 
Barnes--------------- IS1ight--------- -2-----|Slight--------------- \Severe: ISlight. 
| ! | slope. 1 
i | i | 
36B----------------- --iSlight--------------- IS1ight---------- “Moderate: ISlight. 
Flaxton | | | slope. ! 
| | | | 
37--------------------|Slight----- ---------- ISlight--------------- ISlight--- ———— m ===|Slight. 
Divide | | d i 
f اص‎ |] ' 
I 1 t 1 
38D*: | d | | 
Flaxton-------- -2-----lSlight--------------- ISlight---------------|Severe: slight. 
d | | slope. ! 
| | | | 
Zahl----------------- 'Moderate: 'Moderate: ISevere: ‘slight. 
' slope. i 
I 
' ' 


! slope. ' slope. 
' ' 


See footnote at end of table. 
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TABLE 8.--RECREATIONAL DEVELOPMENT--Continued 


t ' ' 
Soil name and | Camp areas | Picnic areas H Playgrounds | Paths and trails 
map symbol ! | | i 
| | ፡ t 
U t I | 
| | | 
39-------------------- |Slight--------------- iSlight--------------- iModerate: ¡Slight. 
Embden ! ! | slope. | 
I d | | 
428*፣ ! | ! ! 
Barnes--------------- IS1ight---------------|S1ight---------------!Severe: Slight. 
d d | slope. | 
| | | | 
Sioux---------------- | Slight---------------|Slight--------------- ¡Severe: ¡Slight. 
| | | slope. | 
| | | i 
44------------ “=== Sgt IS11ght--------------- IS1ight--------------- Slight. 
Fordville ! | | ' 
t ' l 
' I I 1 
49B------------------- IS1ight--------------- !S1ight------------- -- Moderate: slight. 
Arvilla ! I | slope. | 
I 1 LI 
1 [| 1 I 
49C----- T-------------|8light--------------- ISlight--------------- iSevere: iSlight. 
Arvilla | | | slope. | 
۱ 1 i 
I l 1 l 
49D------------------- (Moderate: Moderate: Severe: Slight. 
Arvilla slope. | slope. ¦ slope. | 
I 1 I 
4 t | ! 
52-------------------- ¡Moderate: |Moderate: ¡Moderate: ISlight. 
Hamer ly | wetness, | wetness, | wetness, | 
| percs slowly. | percs slowly. | percs slowly. ! 
1 
1 I I 1 
55B*; | | I | 
Hecla---------------- iS1ight--------------- |Slight--------------- iModerate: iSlight. 
| | | slope. ! 
| | | | 
Ulen----------------- IS1ight--------------- !S1ight--------------- Moderate: Slight. 
| ' ¦ slope. ! 
l | d | 
56B------------------ “Moderate: 'Moderate: ¡Moderate: ¡Moderate: 
Maddock | too sandy. | too sandy ! slope, I too sandy. 
! ! ! too sandy. ! 
| 1 ' ' 
61, 61B--------------- 'Moderate: ‘Moderate: ‘Moderate: Moderate: 
Nutley | too clayey. | too clayey. | slope, | too clayey. 
! ! | too clayey. ! 
1 | | l 
63C*: 1 d d ! 
Sioux---------------- !S1ight--------- 7-----811ght--------------- Moderate: IS1ight. 
| d I slope, | 
| I I small stones. | 
1 ۱ ' 
1 | ፡ ] 
Arvilla------- ------- |Slight--------------- ISlight--------------- Moderate: ¡Slight. 
! | | slope. l 
t I I. I 
I I 1 1 
63E*: | ! 
Sioux---------------- |Severe: Severe: | Severe: IModerate: 
| slope. | slope. slope. | slope. 
I ۱ 
I | 1 | 
Arvilla-------------- iModerate: IModerate: |Severe: ¡Slight. 
! slope. | slope. | slope. ! 
I 
[| I 1 1 
64B*; | i | | 
Renshay-------------- ISlight-------------- -1Slight------ T-------- Moderate: ¡Slight. 
' ' | 1 
1 I | slope. | 
| | | 
Sioux-------------- --|Slight----- w |Slight--------------- Moderate: ¡Slight. 
slope, | 
| 
' 


1 l 
' ] 
H | small stones. 
' t 
t i 


See footnote at end of table. 
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Soil name and 
map symbol 


TABLE 8.--RECREATIONAL DEVELOPMENT--Contin 


Camp areas Picnic areas 


ued 


Playgrounds 


Soil Survey 


Paths and trails 


Renshaw 


66C*: 
Williams 


66E*: 


67*, 67B*: 
Williams 


Bowbells 


69C*: 
Maddock------- 


Serden 


$ 
69E------------------- 


Serden 


Miranda 


74B*: 
Williams 


I 
I 
I 
¡Slight ÓN |Slight----------===== ¡Sl ighte====== a 
| | | 
፡ I 1 
| | | 
|Slight------------- --|Slight--------------- iSevere: 
| ' | ! slope. 
| | | 
ISlight--------------- ISlight---------2-2----- |Severe: 
i ! ! slope. 
' | ! 
| | | 
ISevere: ISevere: ISevere: 
! slope. ! slope. ! slope. 
1 1 1 
ISevere: \Severe: Severe: 
| slope. | slope. | slope. 
| | | 
| | | 
ISlight-====-=====-==== ISlight--------------- \Moderate: 
| | | slope. 
| | | 
{Slight------------- --|Slight------ سسسسسسسسه‎ Moderate: 
d | ! slope. 
t ' ' 
' 1 1 
' d | 
IModerate: IModerate: iSevere: 
| too sandy. ! too sandy. 1 slope. 
|] I | 
ISlight--------------- IS1ight--------------- |Severe: 
d d | slope. 
| | | 
ISevere: ISevere: | Severe: 
! slope. ! slope. ! slope. 
I [| 1 
ISevere: Severe: Severe: 
| excess sodium. | excess sodium. | excess sodium. 
| | | 
' I 
{Slight+-------------~ ISlight---------------|Moderate: 
| | | slope. 
| | | 
ISevere: (Severe: (Severe: 
| excess sodium. | excess sodium. | excess sodium. 
1 t 1 
1 I 1 
ISevere: ISevere: ISevere: 
! excess sodlum. | excess sodium. | excess sodium. 
| I 
| | | 
ISevere: severe: severe: 
| slope. | slope. | slope. 
' 1 ' 
1 | ፡ 
|Severe: ISevere: ISevere: 
! slope. ! slope. ! slope. 
| | | 
ISevere: ISevere: ISevere: 
| slope. ! slope. | slope, 
1 
| y 1 
ISevere: ISevere: ISevere: 
! slope. ! slope. ! slope. 


Slight. 


Slight. 


Slight. 


Moderate: 
slope. 


Moderate: 
slope. 


Slight. 


Slight. 


Moderate: 
too sandy. 


Slight. 

Moderate: 
slope. 

Slight. 


Slight. 
Slight. 


Slight. 


Moderate: 
slope. 


Moderate: 
slope. 
Moderate: 


slope. 


Moderate: 
slope., 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 9.--WILDLIFE HABITAT 


[See text for definitions of "good," "fair," "poor," and "very poor"] 


[ Potential for habitat elements 1 Potential as habitat for-- 


Soil name and | | Wi 
Wetland | Shallow 


' ' | 1 I 1 

map symbol { Grain | Grasses | herba- | Shrubs | | H 

| and seed; and ! ceous | | plants ! water | wildlife; wildlife! wildlife 
c 


1 
2-2----------------- Fair 


Š 


፥ | 1 | I I ' 
፡ 1 | ' I ' ' 
' | ] 1 1 1 1 
[Fair Poor {Poor ¡Good I Good [Fair 1 Poor. 
Arveson | ! ! I | ! | | ! 
| ! | | | | | | | 
3= {Fair [Fair {Fair {Fair 8 {Good ¡Fair I Good IFair. 
Marysland d ! | | d d | I | 
d | | i | i i i H 
5------ -T-------- === | Poor ¡Poor [Fair ¡Very poor |Good | Good ¡Poor {Good iPoor. 
Harriet d | | d d d d | | 
| | t I ' ፥ I! ' ! 
1 ) t I 1 ፥ 1 اص‎ ۱ 
7*; | | | | | | ! | | 
Arveson----------- (Fair ¡Fair ¡Fair ¡Fair I Good I Good ¡Fair ¡Good Fair. 
' ፥ 1 
٦ | 1 | ፡ t 1 1 | 
Ulen-------------- ¡Fair ¡Good ¡Good ¡Fair e Poor 'Fair Poor Fair. 
1 | ' l li 
1 | š 1 i ' | 1 
10%: | | | | | | | | | 
Minnewaukan------- ¡Poor ¡Poor ¡Fair ¡Fair {Fair lVery poor ! Poor ¡Poor (air, 
' ' | 
| 1 1 ' I ' 1 1 ] 
Stirum------------ iVery poor ¡Very poor |Very poor Fair I Good ¡Fair ¡Very poor ¡Fair | Poor. 
' 
1 I I ' ' 1 I l 1 
l4----------------- |Poor Fair {Fair ¡Poor ¡Good | Good | Poor {Good iPoor. 
Tonka | | I | | | | | | 
| | | | | | | | | 
15--------- T-------|Very poor Poor {Poor l Poor | Good I Good ¡Poor ¡Good ¡Poor. 
Parnell | | d | | | | | i 
i [ | | | ' | i I 
l6----------------- ¡Very poor|Very poorVery poorVery poor!Good ¦ Good ¡Very poor |Good (Very 
Southam | | ! d | | [ | | poor. 
| | | | | | | | 
17----------------- iPoor ¡Poor ¡Poor {Very 46 ¡Good ¡Poor IGood IVery 
Markey | ! I | | ! | | | poor. 
| | | | | | | | | 
19 Poor Fair Poor Fair {Good [Good [Poor [Good |Poor, 
Colvin: | d d | | i | d l 
| | | | | | | | | 
20----------------- IVery poor|Poor IPoor Poor | Good 'Good iPoor ! Good Poor. 
Colvin i d | | | ' i ! ' 
| | | | | | | | | 
21D-------- T------- ¡Fair ¡Fair ¡Fair ¡Fair ¡Very poor|Very poor!Fair ¡Very poor|Fair. 
Buse | | | | I | d I d 
' Li | 1 ] 1 [| ! I 
' I 1 1 | | | t I 
225*; d d | | ! | d | ! 
Barnes------------ |6666 I Good [Good ¡Fair ¡Poor ¡Very poor ¡Good ¡Very poor |Fair. 
' ' 1 
' i | I t 4 ' ' 1 
Svea-------------- 1 Good ¡Good [Good {Fair | Poor ¡Very poor ¡Good ¡Very pooriFair. 
1 | 1 
' I l 1 1 l I 1 1 
22ር*; | | | | | i | I | 
Barnes------------ iFair Good ¡Good ¡Fair ¦ Poor ¡Very poor ¡Good ¡Very poor Fair, 
' I I L| 
1 | 1 | ' [| ' 1 | 
Buse--------------lFair Good Fair "Fair ¡Very poor ¡Very poor Fair ¡Very poor Fair. 
I ፥ 1 I 
I 1 I 1 ' I 1 1 1 
2484: | | | | | | | | | 
Cresbard---------- ¡Fatr Fair ¡Good ¡Poor {Very poor ¡Very poor ¡Fair ¡Very poor |Good. 
1 l I ' 
1 1 ] 1 1 1 | 1 I 
Barnes------------ | Good ¡Good ¡Good Fair {Poor "Very poor | Good ¡Very poor Fair. 
| LI LI 1 1 
' 1 1 1 | 


' Li 1 


See footnote at end of table. 
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TABLE 9.--WILDLIFE HABITAT--Continued 
T Potential for habltat elements | Potential as habitat for-- 


Soil name and | | | | 
map symbol ! Graln | Grasses ! herba- ! Shrubs 

I I 1 

1 1 I 


1 i 
Wetland | Shallow 
and seed; and | 


I 
I ' 
1 I 
! plants water i wildlife; wildlife! wildlife 


| 
' 
' 
28D*: ! 


y 1 l 1 1 
| | I | ፥ 
| | | | | 
| | U t 1 1 1 
Buse-------------- iFair ¡Good ¡Fair ¡Fair ¡Very poor ¡Very poor Fair ¡Very poor (Fair. 
| 1 اص‎ ' 1 | 1 1 1 
Svea-------------- ¡Good ¡Good ¡Good ¡Fair ¡Poor ¡Very poor ¡Good ¡Very poor Fair. 
' 
' I ' 1 U 1 ] ! 1 
29E*: 1 i | | ' i | 1 ! 
Barnes---------- --¡Falr ¡Good ¡Good ¡Fair ¡Very poor ¡Very poor ¡Good ¡Very poor Fair, 
H I | 1 I ' 1 1 
Buse-------------- [Poor ¡Poor ¡Fair ¡Fair ¡Very poor ¡Very poor ¡Poor ¡Very poor Fair. 
1 ' ' 1 1 1 1 1 
Parnell----------- [Very poor | Poor ¡Poor ¡Poor መ ¡Good ¡Poor ¡Good دسا‎ 
1 | y I ! 1 t f 
32-----------------|Good {Good I Good ¡Fair ¡Poor ¡Poor | Good ¡Poor iFair. 
Overly | ! ' ! ! i | | 1 
| | | | | | | | | 
35B*: ! ' I ' | ' I ' ' 
Towner------------ Fair ¡Good ¡Good ¡Fair ¡Poor ¡Very poor ¡Good ¡Very poor Fair. 
1 | 1 [| [| ' I | 1 
Embden--==========| Fair 16664 [6664 (Fair ¡Poor ¡Very poor ¡Good ¡Very poor | Fair, 
1 LI 1 LI ' ' ' I 1 
35C*: ! i | | | | | | | 
Towner------ ===} Poor ¡Fair ¡Good [፻84፻ ¡Poor ¡Very poor Fair ¡Very poor¡Fair. 
1 1 1 U | 1 ' | 1 
Barnes------ mn ¡Fair ¡Good ¡Good ¡Fair ¡Poor ¡Very poor ¡Good ¡Very poor |Fair. 
1 
1 1 1 I | ' ' 1 I. 
JOB ےج سی سی‎ {Fair | Good ! Good ¡Fair I Poor "Very poor Good "Very poor !Fair. 
Flaxton ' | | | | | | d | 
| | | | | ! d i d 
37----------------- ¡Fair ¡Fair ¡Good [Fair ¡Fair ¡Very poor Fair iPoor Fair. 
Divide ie ! | ! | | | ' | 
| | | | | | | ! ! 
38D*: ! i | | | | | 1 i 
Flaxton----------- iFair i Good i Good ¡Fatr ¡Poor ¡Very poor ¡Good ¡Very poor Fair. 
t ' 1 [| 1 I | 1 [| 
Zahle-------------|Poor ¡Fair ¡Good ¡Fair ¡Very poor | Very poor |Fair ¡Very poor Fair. 
1 D [| ' 1 1 t f 1 
39----------- ------|Fair {Good ¡Good {Fair ¡Poor {Poor ¡Good ¡Poor Fair. 
Embden | i i i ' a | ' ! 
ام‎ 3X. ETE c3 71) 
42B*: | | ' H ' ' | | | 
Barnes------------ ¡Fair ¡Good ¡Good ¡Fair ¡Poor ¡Very poor ¡Good ¡Very poor Fair. 
1 LI ' ' 1 I 1 1 li 
Sioux=-====-======= ¡Very poor ¡Very poor ¡Poor ¡Poor ¡Very poor ¡Very poor ¡Very poor ¡Very poor | Poor. 
I | 1 1 [| [| ' 1 | 
ደ 4መመመመመመመመመመመመመመመ=>፦ Fair ¡Good ¡Good IFair 'Very poor Very poor|Fair ¡Very pooriGood. 
Fordville i ! | | ! ! | | 
۱ 1 ] 1 1 | ' I 1 
49B, 49C-----------|Fair ¡Good [Fair Poor ¡Very poorjVery poor|Fair IVery poor|Poor. 
1 1 U ' ' 1 1 ' ' 
an | | | | | ! ! | | 
J , 1 t t I ፥ 1 t 
49D---------------- |Poor ‘Pair \Fair {Poor ¡Very poor Very poor {Fair ¡Very poor |Poor. 
' ' ' I ' ' ' ' 
SECH | | ! | | | | | ! 
] 1 | ' l 1 4 t 
52------ -----------iGood {Good ¡Good ¡Fair ¡Fair ¡Fair ' Good ¡Fair Fair. 
Hamerly 1 | Hi ' ! ! ! 1 ! 
| | | | | | | | | 
55B*; ! ! d | ! i i | | 
Hecla------------- ¡Fair I Good ¡Good ¡Fair ¡Poor ¡Poor | Good ¡Poor [፻84፻› 
' ' 
[| | ' 1 1 1 1 I I 
U1en--------------|Fair 16666 ¡Good ¡Fair ¡Poor ¡Poor . |Fair (Poor (Fair, 
1 
D ' ' L I 1 LI 1 


See footnote at end of table, 
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TABLE 9.--WILDLIFE HABITAT--Continued 


Soil name and 


| 
1 1 ] 

map symbol 1 Grasses | Wetland | Shallow 
! | plants ! water 


and 


i] 
herba~ | Shrubs 
ceous | 

1 


1 
o 
= 
፦ 
5 
a 
= 
o 
rr 
La 
5 
a 
ER 
8 
Q 
o 
ኑ 
፳ 
o 


I 1 t I 
| | | ' 
| 1 1 1 i ' 
¡Fair {Poor ¡Very pooriFair Very poor Fair. 
د‎ | EEE 
I 1 | 1 1 4 t 
61, 61B------- mees Fair Fair Poor ! Poor | Poor ¡Very poor|Fair [Very poor} Poor. 
Nutley ' d i | | d i 
' | LI | 1 | Li 
| | | | | | | | 
63C*: d i l | [ d d 
Sioux------------- iVery poor | Very poor | Poor ¡Poor ¡Very poor ¡Very poor ¡Very poor ¡Very poor ¡Poor. 
1 1 | I ] | 1 I | 
Arvilla----------- {Fair 16969 ¡Fair ¡Poor ¡Very poor ¡Very poor ¡Fair ¡Very poor Poor. 
I 1 1 | 1 1 I 1 1 
63E*: ! | | | | | | | | 
Sioux------------- ¡Very poor ¡Very poor ¡Poor ¡Poor ¡Very poor ¡Very poor ¡Very poor ¡Very poor Poor. 
' 1 1 ] 1 ' 1 ' ' 
Arvilla===========|Poor ¡Fair ¡Fair ¡Poor ¡Very poor ¡Very poor Fair ¡Very poor Poor. 
' | | I 1 | 1 ፥ 
64B*: ! | | | | | | | | 
Renshaw----------- | Poor ¡Fair ¡Poor ¡Poor ¡Very poor ¡Very poor ¡Poor ¡Very poor | Poor. 
LI 1 | i I ' 1 ፥ ፥ 
Sioux---------- ==-iVery poor | Very poor | Poor ¡Poor ¡Very poor ¡Very poor ¡Very poor ¡Very poor ¡Poor . 
፥ LI | | I t 1 ' I 
65--------------- ==|Poor ¡Fair I Poor ¦ Poor ¡Very poor ¡Very poor |Poor [Very poor | Poor. 
Renshaw | | | | | ! | | ! 
EE EE ያ ያ MM MEUM 
66C*: | | | [ | I i ' ' 
Williams---------- ¡Fair ¡Good ¡Good ¡Fair ¡Poor ¡Very poor ¡Good ¡Very pooriFair. 
1 t I I | 1 1 4 ' 
Zahl-------------- ¡Fair ¡Good | Good {Fair ¡Poor ¡Very poor ¡Good ¡Very poor |Fair. 
| 1 1 | t t ' I I 
66E*: | | i | | d | | | 
Williams---------- ¡Poor ¡Fair ¡Good ¡Fair ¡Very poor ¡Very poor ¡Fair ¡Very poor Fair. 
1 l | LI 1 I I ' ' 
28ከ01መ።መ መመመ መመ መ= መ ¡Poor ¡Fair 16666 ¡Fair ¡Very poor ¡Very poor ¡Fair ¡Very poor Fair, 
| t + | 1 1 l [| 1 
67%: | | | | | | | | | 
Williams---------- ¡Good ¡Good ¡Good ¡Fair ¡Poor ¡Very poor ¡Good ¡Very pooriFair. 
1 1 1 I I 1 LI 1 I 
Bowbells-------- ==|Good ¡Good ¡Good ¡Good ¡Poor ¡Poor ¡Good ¡Poor Good. 
' ፥ 1 1 
1 ' 1 1 l] I I I | 
678; | | | | | | | ! | 
Williams---------- ¡Good ¡Good ¡Good ¡Fair ¡Poor ¡Very poor ¡Good ¡Very poor Fair. 
| 1 I I 1 ፥ 1 1 | 
Bowbells---------- ¡Good ¡Good ¡Good ¡Fair ¡Poor ¡Very poor | Good ¡Very poor |Fair. 
I 1 I 1 1 1 ' 1 | 
69C*: i | [ | | | i i i i 
Maddock----------- ¡Poor ¡Fair ¡Good ¡Fair ¡Poor ¡Very poor {Fair ¡Very poor |Fair. 
1 t I I 1 I ፥ 1 1 
Serden--------- === | Poor ¡Fair ¡Fair ¡Good | Very poor Very poor Fair ¡Very poor Fair. 
| ' 1 1 ! ' I ' | 
698።መሜመመመመመ=መመወመመ=መ=መ=|200፻ ¡Fair Fair ! Good ¡Very poor|Very poor{Fair {Very poor Fair. 
Serden | | | | | | | | | 
| | | | | | ! ! | 
72B---------------- IVery poor|Very poor|Poor {Very poorlVery poor [Poor {Very poor|Very poor¡Poor. 
Miranda | I i i | d | I i 
| | | | | | | | 1 
748%; | | | | | | | | 
Williams---------- ¡Good ¡Good ¡Good [Fair ¡Poor ¡Very poor ¡Good ¡Very poor Fair. 
I 
1 1 | | 1 | 1 t | 
Noonan------------ ¡Poor IPoor IVery poorVery poor ¡Poor ¡Very poor ¡Poor ¡Very poor |Very 
1 I V 
| | | | : i | | 
' I l ' 1 


| poor. 
0 ' I ۱ 
I ' I | 


See footnote at end o£ table. 
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TABLE 9.--WILDLIFE HABITAT--Continued 
1 Potential for habitat elements 1 Potential as habitat for-- 


So11 name and 


[L| 
1 1 I I 1 ፡ 
map symbol ! Grain ! Grasses | herba- ! Shrubs | Wetland | Shallow | Openland| Wetland |Rangeland 
| and seed! and | ceous | | plants | water | wildlife{ wildlife] wildlife 
' crops | legumes ! plants ! i I areas | | | 
] y 1 ٦ 1 I 1 1 
| | | | | | | | | 
76----------------- ¡Poor poor ¡Poor ¡Fair ¡Fair I poor Poor ¡Poor Poor. 
Letcher | | i i | i | | d 
I | 1 ' ' I | | ' 
1 | | I ' | | ] ' 
92E*: i | d | ! d I | | 
Buse------- =======|Poor ¡Poor ¡Fair ¡Fair ¡Very poor ¡Very poor ¡Poor ¡Very poor Fair. 
1 1 1 1 1 1 1 1 I 
Barnes----- “”=>=>= | Poor ¡Fatr ¡Good ¡Falr ¡Very poor ¡Very poor ¡Fair ¡Very poor Fair. 
1 1 I I ' ' | 4 1 
93E*: ' i H | i ! i i ! 
Vebar------------- ¡Very poor | Poor | Good ¡Very poor ¡Very poor ¡Very poor ¡Poor ¡Very poor Good. 
U 1 ፡ 1 | ፡ 1 I 
Williams----- -----|Poor \Fair ¡Good ¡Fair ¡Very poor ¡Very poor Fair ¡Very poor |Fair. 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 10.--BUILDING SITE DEVELOPMENT 


Some terms that describe restrictive soil features are defined in the Glossary. See text for definitions of 
"slight," "moderate," and "severe." The information in this table indicates the dominant soil condition 
but does not eliminate the need for onsite investlgation] 


| 1 ' I 1 
Soil name and | Shallow | Dwellings 1 Dwellings | Small | Local roads 
map symbol | excavations 1 without | with | commercial |. and streets 
i | ! basements | basements ! buildings | 
1 ' 1 1 t 
| | | | | 
y سے وو‎ ¡Severe: iSevere: ISevere: ISevere: Severe: 
Arveson | cutbanks cave, | ponding. | ponding. | ponding. { ponding, 
! ponding. ! 1 ! ! frost actlon. 
t 1 1 1 4 
3--------- om ‘Severe: Severe: severe: Severe: Severe: 
Marysland | cutbanks cave, | wetness. | wetness. | wetness. | frost action. 
| wetness. | ! | ; I 
| | I | | 
Be---------------- |Severe: Severe: Severe: Severe: (Severe: 
Harriet | wetness. | flooding, I flooding, | flooding, I wetness, 
| | wetness. | wetness. | wetness. | flooding, 
| | | | | low strength. 
| | | | i i 
m; | | | | | 
Arveson---------- ISevere: ISevere: ISevere: | Severe; l Severe: 
| cutbanks cave, | wetness. | wetness. | wetness. | frost action. 
| wetness. | i | | 
| | | | | 
Ulen------------- ¡Severe: |Slight----------- iModerate: ISlight--------- ---|Moderate: 
| cutbanks cave. ! ! wetness. ! ! frost action. 
I 1 I 1 | 
10*; | | | | | 
Minnewaukan------|Severe: severe: Severe: Severe: | Severe: 
| cutbanks cave, | wetness. | wetness. | wetness. | wetness. 
| wetness. | H | | 
| | | | | 
Stirum----------- Severe: Severe: Severe: Severe: ‘Severe: 
I cutbanks cave, | ponding. | ponding. | ponding. I ponding. 
| ponding. | | 1 | 
| | | | | 
14------- -T--------lSevere: ISevere: 'Severe: |Severe: ¡Severe: 
Tonka | ponding. | ponding, | ponding, | ponding, | low strength, 
I | shrinkeswell. | shrink-swell. | shrink-swell. | ponding, 
! | ! ! ! frost. action. 
I 1 1 ፥ | 
15------ T--------- | Severe; Severe: Severe: Severe: ISevere: 
Parnell | ponding. | ponding, | ponding, | ponding, | ponding, 
| ! shrink-swell. | shrink-swell. | shrink-swell. | low strength, 
! i | ! ! frost action. 
' 4 1 
' 1 y ' I 
16---------- ------|Severe: ISevere: ISevere: ISevere: iSevere: 
Southam | ponding. | ponding, I ponding, | ponding, | low strength, 
! I shrink-swell. | shrink-swell. . | shrink-swell. | ponding, 
| d ! ! ! frost action. 
1 
I ' 1 1 1 
17----- ----------- | Severe: ! Severe: I Severe: l Severe: l Severe: 
Markey | cutbanks cave, | ponding, | ponding. | ponding, | ponding, 
| excess humus, | low strength. | I low strength. | frost action, 
1 ponding. | ! ! ! subsides. 
' y 1 | | 1 
19------------- ---lSevere: ‘Severe: ISevere: Severe: Severe: 
Colvin | wetness. | wetness. | wetness. | wetness. ' low strength, 
I ! H | wetness. 
' 1 ' 1 
1 1 y I 


V 
፥ 
1 
. 
LI 


See footnote at end of table. 
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TABLE 10.--BUILDING SITE DEVELOPMENT--Continued 


Shallow 


excavations 


Soll name and | 
map symbol | 


basements i basements buildings | 


Dwellings 
without 


1 LI 
1 t 
l ' 
20--------------- -|Severe: ISevere: 
Colvin ! ponding. 1 ponding. 
| | 
1 1 
| | 
21D---------------lModerate: IModerate: 
Buse | slope. ¦ shrink-swell, 
| I slope. 
| | 
| 1. 
1 1 
22B*: | I 
Barnes----------- ISlight---------- [Moderate: 
| | shrinkeswell. 
| | 
| | 
Svea-------------|Moderate: IModerate: 
! wetness. ! shrink-swell, 
| | 
| | 
22C*: ! | 
Barnes----------- |Slight---------- (Moderate: 
| | shrink-swell. 
| | 
| | 
Buse------------- ¡Slight-========- “Moderate: 
1 ! shrink-swell. 
| | 
H 1 
245*: | | 
Cresbard--------- IModerate: ISevere: 
| too clayey. i shrink-swell. 
I 
Barnes----------- ISl1ight-----------|Moderate: 
| | shrink-swell. 
| ! 
i i 
I 
28D*: H | 
Buse------------- iModerate: iModerate: 
! slope. | shrink-swell, 
| | slope. 
| | 
| | 
Svea-------------|Moderate: ¡Moderate: 
| wetness. | shrink-swell. 
| | 
' 1 
29E*: i | 
Barnes----------- (Moderate: iModerate: 
| slope. | shrink-swell, 
| | slope, 
i | 
| I 
Buse------------- | Severe: ISevere: 
! slope. ! slope, 
l 1 
Parnell------ ----lSevere: ISevere: 
ponding. | ponding, 
| shrink-swell. 
| 
1 


See footnote at end of table. 


Dwellings 
with 


Severe: 
ponding. 


Moderate: 
slope, 
shrink-swell. 


Moderate: 
shrink-swell. 


Moderate: 
shrink-swell, 
wetness. 


Moderate: 
shrink-swell. 


Moderate: 
shrink-swell. 


Moderate: 
shrink-swell. 


Moderate: 
shrink-swell. 


Moderate: 
slope, 
shrink-swell. 


Moderate: 
shrink-swell, 
wetness. 


Moderate: 
slope, 
shrink-swell. 


hrink-swell. 


Small 
commercial 


Severe: 
ponding. 


Severe: 


lope. 


na 


Moderate: 
shrink-swell. 


Moderate: 
shrink-swell. 


Moderate: 
shrink-swell, 
slope. 


Moderate: 
shrink-swell, 
slope. 


Severe: 
shrink-swell. 


Moderate: 
shrink-swell. 


Severe: 
slope. 


Moderate: 
shrink-swell, 
slope. 


Se 
ponding, 
shrink-swell. 


Soil Survey 


Local roads 
and streets 


Severe: 
low strength, 
ponding, 
frost action. 


Moderate: 
low strength, 
slope, 
frost action. 


Moderate: 
low strength, 
frost action. 


Severe: 
low strength. 


Moderate: 
low strength, 
frost action. 


Moderate: 
low strength, 
frost action. 


Severe: 
low strength, 
shrink-swell. 


Moderate: 
low strength, 
frost action. 


Moderate: 
low strength, 
slope, 
frost action. 


Severe: 
low strength. 


Moderate: 

low strength, 
5 

f 


lope, 
rost action. 


low strength, 
frost action. 
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TABLE 10.--BUILDING SITE DEVELOPMENT--Continued 


Soil name and 


i Shallow 
map symbol H 
V 


excavations 


| | basements | basements | buildings 1 


Bloom ¡Moderate: 
Overly I too clayey. 
| 
35B*: ' 
Townere------- ---|Severe: 
| cutbanks cave. 
| 
Enbden----------- Severe: 
| cutbanks cave. 
| 
35ር*: | 
Towner------- ====|Severe: 
I cutbanks cave. 
| 
Barnes----------- ¡Slight 
| 
1 
| 
36B-------- =======|Severe: 
Flaxton | cutbanks cave. 
| 
፡ 
3.7መመመመመመመመመመመመመመሙ ISevere: 
Divide | cutbanks cave. 
| 
38D*: | 
Flaxton---------- ISevere: 
! cutbanks cave. 
! 
Zahl-------------|Moderate: 
| slope. 
| 
39---------------- ISevere: 
Embden | cutbanks cave. 
l 
42B*: | 
Barnes----------- jSlight---------- 
| 
| 
Sioux------------ iSevere: 
| cutbanks cave. 
l 
1 
44---------------- ISevere: 
Fordville | cutbanks cave. 
I 
49B---------------|Severe: 
Arvilla | cutbanks cave. 
å 
| 
49C--------------- ISevere: 
Arvilla 1 cutbanks cave. 
1 
4913መመመመመመመመወመወ==== | Severe: 
Arvilla | cutbanks cave. 
| 
LI 


See footnote at end of table. 


Dwellings 


۱ 1 
| H Dwellings 
| wlthout ! 

1 


with 


| ì 
I ፡ 
I ' 
IModerate: IModerate: 
| shrink-swell. ! shrink-swell. 
V 
| | 
1 I 
| | 
IS1íght----------- |Moderate: 
1 | wetness, 
| ! shrink-swe11. 
1 1 
ISlight----------- IModerate: 
| | wetness, 
! |. shrink=swe11. 
| | 
iSlight----------- 'Moderate: 
H l wetness, 
| | shrink-swell. 
٦ 1 
IModerate: IModerate: 
shrink-swell. | shrink-swell. 
| 
Moderate: ¡Moderate: 
shrink-swell. | shrink-swell. 
| 
1 
Slight----------- IModerate: 
| wetness. 
! 
1 
' 
Moderate: ¡Moderate: 
shrink-swell. | shrink-swell. 
| 
Moderate: ¡Moderate: 
shrink-swell, | slope, 
slope. ! shrink-swell. 
I 
Slight----- ======|Moderate: 
| wetness. 
i 
i 
IModerate: IModerate: 
| shrink-swell. ! shrink-swell. 
| | 
IS1ight----------- IS1tght---------- 
! ! 
IS light -----------[Slight----------- 
| | 
|Slight---------=- (Sgt 
| | 
IS1ight----------- {Slight 
| | 
Moderate: ¡Moderate: 
| slope. 
1 


Small 


| 

| Local roads 
commercial | 

' 


and streets 


[| 1 

| | 

۱ 1 

(Moderate: ‘Severe: 

| shrink-swell. | low strength, 

d | frost action. 

! d 

| d 

ISlight------------ IModerate: 

| | frost action. 

| | 

! | 

iSlight------------ I Moderate: 

I frost action. 

! 

' 

Moderate: Moderate: 
slope. frost action. 

Moderate: Moderate: 
shrink-swell, low strength, 
slope. frost action. 

Moderate: Severe: 


e 
shrink-swell. low strength. 
Moderate: 

low strength, 
frost action. 


Slight------------ 


Moderate: Severe: 
shrink-swell, low strength. 
slope. 

Severe: Severe: 
slope. low strength. 

Slight------------|Moderate: 

frost action. 

Moderate: Moderate: 
shrink-swell, low strength, 
slope. frost action. 

Moderate: Slight. 
slope. 

Slight------------ Slight. 

| 

(Slight ------------ Slight. 

| | 

IModerate: Slight. 

! slope. ! 

I [| 

Severe: Moderate: 

| slope. 
' 
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TABLE 10.--BUILDING SITE DEVELOPMENT--Continued 


Shallow 


1 
Soil name and | 
| excavations 
| 


map symbol 


Dwellings 
without 


I 
| Dwellings 
! with - 


Small 
commerclal 


Soil Survey 


Local roads 
and streets 


I basements | basements ! buildings i 


I ' 
1 ' 
| ፥ 
52-------- T-------|Severe: i 
Hamerly I wetness. ! 
| ' 
t ' 
55B*: | | 
Hecla------------ | Severe: | 
! cutbanks cave. ! 
l I 
Ulen------ wn | Severe: | 
! cutbanks cave. ! 
t 1 
56B-------- መመመመመ== ISevere: ' 
Maddock I cutbanks cave. ! 
| ከ 
61, 61B----------- IModerate: | 
Nutley ! too clayey. i 
| d 
1 I 
63C*: t H 
Sioux------ መመመ [Severe: 1 
1 cutbanks 8٠ ! 
| t 
Arvilla----------|Severe: | 
1 cutbanks cave. 1 
t 1 
63E*: H | 
Sioux------------ l Severe: H 
' cutbanks cave, | 
! slope. ! 
' 1 
Arvilla---------- | Severe: | 
! cutbanks cave. ! 
! I 
64B*: I i 
Renshaw---------- ISevere: ! 
! cutbanks cave. ! 
| | 
Sioux------------lSevere: | 
| cutbanks cave. ! 

I 
1 ፡ 
65------------ ----|Severe: | 
Renshaw ! cutbanks cave. ! 
' t 
66C*: | | 
Williams--------- |Slight----------- | 
| | 
I li 
| 
Zahi-------------[S1ight----------- | 
bou ' 
I i 
I I 
[| LI 
66E*: | | 
Williams--------- 'Severe: l 
| slope. | 
! | 
| | 
Zahl---------- ---|Severe: i 
| slope. | 
| | 
| ' 
| | 

See footnote at end of table. 


Moderate: 
wetness, 
shrink=swell. 


Severe: 
shrink-swell. 


Moderate: 
‘slope. 


Moderate: 
shrink-swell. 


Severe: 
slope. 
Severe: 
slope. 


I 

1 

1 
severe: 
| wetness. 
t 

I 

t 

| 

t 

t 


IModerate: 
| wetness, 
1 


I 
IModerate: 
| wetness. 
| 


slope. 


!S1ight----------- 


derate: 


Mo 
shrink-swell. 


derate: 
hrink-swell. 


no 


Moderate: 
wetness, 
shrink-swell. 


Moderate: 
slope. 


¡Moderate: 
slope. 


Severe: 


e 
slope. 


Severe: 
slope. 


Moderate: . 
shrlnk-swell, 
slope. 


Moderate: 
shrink-swell, 
Slope. 


Severe: . 
frost action. 


Moderate: 
frost action. 


iModerate: 
| frost action. 
1 


low strength, 
shrink-swell. 


derate: 
lope. 


Mo 
s 
iSlight. 
| 
ISlight. 
[ i 

t 


i 
'Slight. 


vere: 
ow strength. 


ta 
م ہم‎ 


vere: 
ow strength. 


0 سا 


Severe: 
low strength, 
slope. 


Severe: 
low strength, 
slope. 
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TABLE 10.--BUILDING SITE DEVELOPMENT--Continued 


Shallow 


! 

Soil name and | 
excavations | 
' 


map symbol 


Dwellings 


with 


| 
Dwellings | 
without | 


| | 
፡ | 
1 I 
67*: d I 
Williams---------|Slight----------- | Moderate: iModerate: 
| ! shrink-swell. ! shrink-swell. 
4 0 I 
Bowbells--------- |Slight----~------ IModerate: iModerate: 
! | shrink-swell. | shrink-swell. 
1 ' 
1 1 ፥ 
67B*: | ! ! 
Williams--------- ISlight-----------!Moderate: IModerate: 
| | shrink-swell. | shrink-swell. 
I 
| | | 
Bowbells---------|Slight----------- ¡Moderate: ¡Moderate: 
| shrink-swell. ! shrink-swell. 
j | | 
1 I ] 
69C*: H 1 ! 
Maddock---------- i Severe: iSlight----------- |Slight---------- 
| cutbanks cave. ! | 
' 1 
1 | LI 
Serden-----------|Severe: [Slight--------- --|Slight---------- 
! cutbanks cave. ! I 
1 1 
I 1 1 
69E--------------- ISevere: f Severe; | Severe: 
Serden | Cutbanks cave, | slope. | slope. 
| slope. ! | 
| | | 
72B------- le *|Slight----------- Moderate: iModerate: 
Miranda ! ! shrink-swell. ! shrink-swell. 
I I 4 
74B*: | i d 
Wllllams--------- IS1light----------- IModerate: IModerate: 
! ! Shrink-swell. | shrink-swell. 
1 
I t 1 
Noonan----------- IS1ight-----------lModerate: IModerate: 
| | shrink-swell. | shrink-swell. 
! 1 
t 1 I 
76----- me ===|Severe: IS11ght----------- (Moderate: 
Letcher I cutbanks cave. ! ! wetness. 
t 
t [| I 
92E*: | ! ! 
Buse------------- Severe: ‘Severe: ISevere: 
! slope. ! slope. ! slope. 
1 I 1 
Barnes----------- Severe: Severe: severe: 
! slope. ! slope. ! slope. 
I 1 | 
93E*: d | ! 
Vebar=-==========-|Severe: \Severe: ISevere: 
| cutbanks cave, | slope. | slope. 
| slope. | | 
| i ' 
Williams--------- ISevere: ¡Severe: ¡Severe: 
I slope. | slope. ! slope. 
' 
i I 
' I 


commercial 


1 ! basements | basements ! buildings | 


1 
! Small 
| 
' 


Moderate: 
shrink-swell. 


Moderate: 
shrink-swell. 


shrinkeswell, 
slope. 


1 

| 

1 

| 

I 

1 

፡ 

1 

I 

1 

1 

I 

i 

1 

| 

| 

| 

I 
IModerate: 
! 

' 

| 
(Moderate: 

I shrink-swell, 
| slope. 

d 

| 
IModerate: 
| Slope. 


|Moderate: 
slope. 


Severe: 
slope. 


Moderate: 
shrink-swell. 


Moderate: 
shrink-swell, 


Moderate: 
shrink-swell. 


Severe: 
slope. 


Severe: 
slope. 


Slight------------ 


Local roads 
and streets 


Severe: 
low strength. 


Severe: 
low strength. 


Severe: 
low strength. 


Severe: 
low strength. 


Slight. 
Slight. 


Severe: 
slope. 


Severe: 
low strength. 


Severe: 
low strength. 


Severe: 
low strength. 


Moderate: 
frost actlon. 


Severe: 
slope. 


Severe: 
low strength, 
slope. 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 11.--SANITARY FACILITIES 


[Some terms that describe restrictive soil features are defined in the Glossary. See text for definitions of 
"slight," "poor," and other terms. The information in this table indicates the dominant soil condition 


but does not eliminate the need for onsite investigation] 


1 t | | ፥ 
Soil name and ! Septic tank | Sewage lagoon | Trench l Area | Daily cover 
map symbol | absorption | areas | sanitary | sanitary ! for landfill 
| ደ46165 | | landfill | landfill | 
| | | | | 
Q------------------- l Severe: i Severe: Severe: Severe: Poor: 
Arveson | ponding, | seepage, | seepage, ¦ seepage, ¦ seepage, 
| poor filter. | ponding. | ponding, | ponding. | too sandy, 
| | ! too sandy. ! ! ponding. 
I ' I | ፡ 
g----------------- =- Severe: ¡Severe:. Severe: Severe: | Poor: 
Marysland | wetness, | seepage, | seepage, | seépage, | seepage, 
| poor filter. | wetness. | wetness, | wetness, I too sandy, 
! ! ! too sandy. | 1 wetness. 
' I ፡ l 
E l Severe: i Severe: Severe: Severe: l Poor: 
Harriet | flooding, | flooding, | flooding, I flooding, | hard to pack, 
| wetness, | wetness. | wetness, | wetness. | wetness, 
! percs slowly. ! ! excess sodium. ! ! excess sodium. 
اص‎ 1 1 I 1 
7*; d d ' | | 
Arveson------------ ISevere: Severe: Severe: (Severe: iPoor: 
| wetness, ! seepage, | seepage, | seepage, | seepage, 
I poor filter. | wetness. | wetness, | wetness. | too sandy, 
| ! ! too sandy. ! 1 wetness. 
1 1 | 1 ' 
Ulen----------- ----lSevere: ISevere: ¡Severe: ISevere: IPoor: 
| wetness, | seepage, | seepage, | seepage, | seepage, 
| poor filter. | wetness. | wetness, | wetness. | too sandy. 
| ! | too sandy. | | 
i ! | ! ! 
10*: | | i i | 
Minnewaukan--------|Severe: Severe: Severe: Severe: Poor: 
| wetness, | seepage, | seepage, | seepage, | seepage, 
| poor filter. | wetness. | wetness, | wetness. | too sandy, 
| | | too sandy. | | wetness. 
t 
፥ 1 I ' I 
Stirum------------- iSevere: iSevere: ¡Severe: ¡Severe: IPoor: 
| ponding, | seepage, | seepage, | seepage, i ponding, 
| poor filter. | ponding. | ponding, | ponding. | excess sodium. 
۱ I ! excess sodium. | | 
| 1 ' 1 
' U 1 LI I 
l4------------------ ! Severe: 'Severe: | Severe: | Severe: | Poor: 
Tonka | ponding, | ponding. | ponding, | ponding. | too clayey, 
| percs slowly. ! | too clayey. | | hard to pack, 
| d ! ! ! ponding. 
1 
| 1 t 1 
15------------------ |Severe: ISevere: ISevere: iSevere: | Poor: 
Parnell | ponding, | ponding. | ponding, | ponding. | too clayey, 
| percs slowly. | | too clayey. H | hard to pack, 
| ! ' ! ! ponding. 
1 1 I I 1 
16------------------ ISevere: 'Severe: 'Severe: (Severe: |Poor: 
Southam ponding, | ponding. ! ponding, ! ponding. ! too clayey, 
| d i i 
I ' | 1 
[| li ' 1 
1 ' ' t 


LI 
| percs slowly. 
| 
[ 


See footnote at end of table. 


too clayey. 


hard to pack, 
ponding. 


Kidder County, North Dakota 


TABLE 11.--SANITARY FACILITIES--Continued 


Soil name and 


| 
[| 
[| 

map symbol ! absorption 
1 


fields | 1 j 


ponding, 
percs slowly, 


| 
L| 
1 
i 
Markey H 
LI 
| 
| poor fllter. 


' 
19------------------ |Severe: 
Colvin | wetness, 
| percs slowly. 
1 
20------------------|Severe: 
Colvin | ponding, 
! percs slowly. 
1 
21D----------------- ¡Severe: 
Buse | percs slowly. 
| 
22B*: | 
Barnes------------- ISevere: 
| percs slowly. 
| 
Svea--------------- ¡Severe: 
i percs slowly. 
| 
1 
1 
22C*: | 
Barnes------------- ¡Severe: 
| percs slowly. 
1 
' 
Buse--------------- iSevere: 
! percs slowly. 
1 
24B*: | 
Cresbard----------- ISevere: 
| percs slowly. 
| 
Barnes------------- iSevere: 
! percs slowly. 
| 
28D*: 1 
Buse--------------- ISevere: 
| percs slowly. 
| 
Svea--------------- ¡Severe: 
| percs slowly. 
I 
| 
| 
29E*: [ 
Barnes------------- ISevere: 
! percs slowly. 
| 
Buse--------------- ¡Severe: 
| percs slowly, 


| 
H slope. 
| 


See footnote at end of table. 


Septic tank 


Se 
s 
e 


p 


Mo 
s 
s 


Sewage lagoon 
areas 


vere: 
eepage, 
xcess humus, 
onding. 


derate: 
lope, 
eepage, 


wetness. 


Mo 
s 
s 


derate: 
lope, 
eepage, 


wetness. 


I LI ' 
| Trench | Area | Daily cover 
H sanitary | sanitary | for landfill 
| landfill | landfill | 
| | ፡ 
| | | 
¡Severe: ISevere: IPoor: 
| seepage, | seepage, | seepage, 
| ponding, | ponding. I too sandy, 
' too sandy. ! ! ponding. 
I y I 
Severe: ! Severe: l Poor: 
| wetness. | wetness. | wetness. 
! ' d 
ከ I i 
ISevere: |Severe: |Poor: 
| ponding. | ponding. | ponding. 
1 
| | | 
‘Moderate: IModerate: IFair: 
I slope, | slope. | too clayey, 
| too clayey.. ' | slope. 
| | | 
i i d 
IModerate: \Slight------- Fair: 
! too clayey. ! ! too clayey. 
| ! ! 
ISevere: IModerate: iFair: 
| wetness. ! wetness. I too clayey. 
' | t 
t 1 ' 
l t 1 
1 I 1 
I | | 
IModerate: ISlight------- Fair: 
| too clayey. | | too clayey. 
I t I 
I 1 1 
IModerate: ISlight------- Fair: 
! too clayey. ! ! too clayey. 
| | | 
severe: IS1ight----------- | Poor: 
| excess sodium. | | hard to pack, 
| | ! excess sodium. 
I 
I | 1 
IModerate: ISlight----------- Fair: 
| too clayey. | ! too clayey. 
I 
i ' | 
፡ LI I 
! ! lè 
'Moderate: 'Moderate: 'Fair: 
| slope, | slope. | too clayey, 
! too clayey. ! | slope. 
1 I [| 
Severe: Moderate: Fair: 
| wetness. 1 wetness. ! too clayey. 
| 
| ' | 
1 ' 1 
| i | 
| d i 
IModerate: IModerate: 'Fair: 
| slope, | slope. | too clayey, 
| too clayey. ! ! slope. 
1 ' ' 
Severe: Severe: iPoor: 
| slope. ! slope. 1 slope. 
1 
| i i 
l 4 I 
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TABLE 11.--SANITARY FACILITIES--Continued 


5011 name and Septic tank 


| 

I Sewage lagoon 
map symbol | absorption 

1 


l 
| 

areas | sanitary 
y 


i 

Trench | Area i Daily cover 
1 ' 
' ' 


small stones. 


sanitary for landfill 
fields landfill landfill 
۱ | | | | 
1 | 1 | 1 
29E*: | | | | ! 
Parnell------ Po. |Severe: ¡Severe: |Severe: {Severe: IPoor: 
| ponding, | ponding. | ponding, | ponding. | too clayey, 
| percs slowly. | I too clayey. | | hard to pack, 
! | 1 ! ! ponding. 
1 1 t 1 
32------ ------------|Severe: ISlight-------- ---|Moderate: {Slight----------- Poor: 
Overly ! percs slowly. 1 ! too clayey. ' ! thin layer. 
| 1 t ' | 
35B*: | d d | 
Towner------------- |Severe: l Severe: (Moderate: iSevere: |Fair: 
| wetness, | seepage, | wetness, | seepage. | too clayey, 
| percs slowly, | wetness. | too clayey. | | wetness. 
| poor filter. ! ! ! ! 
' ' t I 1 
Embden-------- -----|Severe: iSevere: | Severe: ¡Severe: Fair: 
! percs slowly. ! seepage. ' wetness. ! seepage. ! too clayey. 
1 1 | 1 1 
35: d d i | | 
Towner------------- ISevere: ISevere: 'Moderate: \Severe: \Fair: 
| wetness, | seepage, | wetness, | seepage. | too clayey, 
| percs slowly, ! slope, | too clayey. | | wetness. 
! poor filter. | wetness. ! | ! 
1 | 1 1 
Barnes-------------|Severe: | Severe: IModerate: ISlight====----=== lFair: 
! percs slowly. 1 slope. ! too clayey. ! ! too clayey. 
D I | | 1 l 
36B------- -T--------- Severe: (Severe: IModerate: ¡Severe: Fair: 
Flaxton ! percs slowly. ! seepage. | too clayey. | seepage. | too clayey. 
I 
4 1 1 | 
37------ መመመመመመመወመፍ== Severe: ISevere: ISevere: |Severe: I Poor: 
Divide | wetness, | seepage, | seepage, | seepage, | seepage, 
| poor filter. | wetness. | wetness, | wetness. | too sandy, 
| | too sandy. ! | small stones. 
1 | 1 | ' 
38D*: | | | | i 
Flaxton------------ Severe: Severe: Moderate: | Severe: "Fair: 
| percs slowly. ! seepage, | too clayey. | seepage. | too clayey. 
! | slope. | | d 
| | | i d 
Zahl---------------|Severe: |Severe: IModerate: ¡Moderate: IFair: 
| percs slowly. | slope. | slope, | slope. | too clayey, 
| | I too clayey. ! ! slope. 
1 
í 1 I LI ' 
39------------------ |Moderate: |Severe: |Severe: ¡Severe: (Fair: 
Embden | wetness. | seepage. | seepage, { seepage. | too sandy. 
| | ! wetness. | ! 
I 
I 1 1 1 1 
42B*: | | | i | 
Barnes----- ----2----lSevere: IModerate: IModerate: ISlight----------- Fair: 
| percs slowly. | seepage, | too clayey. p | too clayey. 
1 ' ' ۱ ' 
| i slope. ' i ' 
| | d | | 
Sioux-------------- |Severe: (Severe; 'Severe: iSevere: ‘Poor: 
poor filter. | seepage. | seepage, | seepage. | seepage, 
| 1 too sandy. ! | too sandy, 
| ! | | 
t ' LI 1 


See footnote at end of table. 
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TABLE 11.--SANITARY FACILITIES--Continued 


small stones. 


I 1 I I 1 
Soil name and | Septic tank | Sewage lagoon | Trench | Area | Daily cover 
map symbol | absorption | areas H sanitary H sanitary | for landfill 
| fields ! 1 landfill I landfill 1 
| i ' 1 1 
d I | | | 
44------------------ ¡Severe: ¡Severe: Severe: Severe: Poor: 
Fordville | poor filter. | seepage. | seepage, | seepage. | small stones, 
| i | too sandy. | | too sandy, 
d i ! d | seepage. 
' | I | | 
49B----------------- I Severe: (Severe: ISevere: ISevere: IPoor: 
Arvilla | poor filter. | seepage. | seepage, | seepage. | seepage, 
| | | too sandy. H | too sandy, 
| ! ! ! | small stones. 
| 1 LI t 1 
49C, 49D------------ ¡Severe: (Severe: |Severe: ¡Severe: | Poor: 
Arvilla | poor filter. | seepage, | seepage, | seepage. | seepage, 
| | slope. | too sandy. | | too sandy, 
! ! ! ! ! small stones. 
1 1 1 ፥ 4 
52------ I Severe: ISevere: iSevere: Severe: |Fair: 
Hamerly | wetness, | wetness. | wetness. | wetness. | too clayey, 
| percs slowly. ! ! ! ! wetness. 
55B*: ' ! ! ! | 
Hecla-------------- |Severe: I Severe: I Severe: Severe: i Poor: 
| wetness, | seepage, | seepage, | seepage, | too sandy. 
| poor filter, | wetness. I wetness, | wetness. | 
! 1 ! too sandy. ! 1 
| t I I ነ 
Ulen-------------- -|Severe: |Severe: ‘Severe: | Severe: | Poor: 
| wetness, | seepage, | seepage, | seepage, | seepage, 
| poor filter. | wetness, | wetness, | wetness. I too sandy. 
| ' | too sandy. | | 
| ' | ! | 
56B----------------- |Severe: |Severe: ISevere: ISevere: iPoor: 
Maddock i poor filter. | seepage. | seepage, | seepage. | seepage, 
! ! ! too sandy. ! ! too sandy. 
| | 1 1 
61, 61B-------------|Severe: |Moderate: Isevere: ISlight-----------|Poor: 
Nutley | percs slowly. ! slope. | too clayey. | | too clayey, 
| | l 1 | hard to pack. 
' ' i i | 
63C*: I ' | | | 
Sioux-------------- l Severe: l Severe: Severe: | Severe: | Poor: 
| poor filter. | seepage. | seepage, | seepage. | seepage, 
| | | too sandy. ! | too sandy, 
H 1 ! ! ! small stones. 
i | d I | 
Arvillâ------------|Severe: ISevere: ISevere: iSevere: IPoor: 
| poor filter. | seepage. | seepage, | seepage. | seepage, 
| | | too sandy. | | too sandy, 
[ | | ' ! small stones. 
' | 
63E*: | | | | | 
Sioux-------------- ISevere: ISevere: ISevere: ¡Severe: ¡Poor: 
| poor filter, | seepage, | seepage, | seepage, | seepage, 
| slope. | slope. | slope, | slope. | too sandy, 
| ! ! too sandy. ! ! small stones. 
| l I | | 
Arvilla------------ ISevere: ISevere: |Severe: Severe: (Poor: 
| poor filter. | seepage, | seepage, | seepage. | seepage, 
| | slope. | too sandy. | | too sandy, 
' I d | d 
i i i | I 


See footnote at end o£ table, 
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TABLE 11.--SANITARY FACILITIES--Continued 


Septic tank 
absorption 


| 
1 
648*: | 
1 


Renshaw------------ Severe: 
| poor filter. 
| 
l 
| 
Sioux------- -------|Severe: 
| poor filter. 
! 
| 
| 
6/5መመመመመመመመመመመመመመመመ=- ISevere: 
Renshaw | poor filter. 
' 
' 
d 
66C*: { 
Will Lams---~-------- \Severe: 


' 
| 
' 
Li 
' 
66E*: ! 
Williams---------- -iSevere: 
| percs slowly, 
! slope. 
[| 
Zahl--------------- Severe: 
| percs slowly, 
¦ slope. 
! 
[| 
1 


67, ۰: 
Williams----------- ISevere: 
| percs slowly. 


I 

1 

| 

' 
Bowbells----------- | Severe: 

I percs slowly. 

| 
69C*: | 
Maddock------------ ISevere: 

| poor filter. 

| 
Serden-------------|Severe: 

! poor filter. 

i 
69E----------- -2-----|Severe: 
Serden || poor filter, 

| slope. 

| 
72B----------------- i Severe: 
Miranda | percs slowly. 


See footnote at end of table. 


| Sewage lagoon 
| areas 
' 


Severe: 
seepage. 


Severe: 
seepage. 


Severe: 


eepage. 


600 


Severe: 
slope. 


Severe: 
slope. 


Moderate: 
seepage, 
slope. 


Moderate: 
seepage, 
slope. 


Severe: 
seepage. 


Severe: 
seepage. 


Severe: 
seepage, 
slope. 


Moderate: 
slope. 


Trench 


Severe: 
seepage, 
too sandy. 


seepage, 
too sandy. 


Severe: 
eepage, 


I 

1 

1 

' 

1 

i 

| 

I 

I 

I 

I 

I 

1 

1 

I 
Severe: 
t 

| 

1 

1 

1 

1 

+ 

1 

| 

1 

|s 

1 

! too sandy. 
| 
1 
t 


Moderate: 
too clayey. 


Moderate: 
too clayey. 


Severe: 
slope. 


Severe: 
slope. 


Moderate: 
too clayey. 


Moderate: 
too clayey. 


Severe: 
seepage, 
too sandy. 


Severe: 
seepage, 
too sandy. 


Severe: 
seepage, 
slope, 
too sandy. 


Severe: 
excess sodium. 


Severe: 
seepage. 


e 
seepage, 
slope. 


Soil Survey 


Dally cover 
for landfill 


seepage, 
too sandy, 
small stones. 


ir: 
00.clayey. 


cr لن‎ 


Fair: 
too clayey. 
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' ( | U 
Soil name and | Septic tank | Sewage lagoon | Trench ! Area | Daily cover 
map symbol | absorption | areas | sanitary | sanitary | for landfill 
| fields | | landfill | landfill I 
' 1 ' 1 I 
I ' t 1 ' 
gis ! | | | ! 
. I t | 1 4 
Williams----------- ISevere: Moderate: Moderate: ISlight=========--=Falr: 
| percs slowly. | seepage, | too clayey. I | too clayey. 
H | slope | | i 
! eren | | 
' 1 l ' ፥ 
Noonan-------------|Severe: \Moderate: iSevere: iSlight----------- (Poor: 
! percs slowly, 1 slope. 1 excess sodium. | ! excess sodium. 
' 
1 | ' t [| 
76------------2------lSevere: IModerate: ISevere: IS1ight-----------|Poor: 
Letcher | wetness, | seepage, | excess sodium. | | excess sodium. 
! percs slowly. ! wetness. 1 | ! 
1 
t 1 ' 1 1 
925%: | | | | | 
Buse---------------|Severe: iSevere: (Severe: ISevere: (Poor: 
| percs slowly, | slope. | slope. | slope. | slope. 
! slope. ' ' 1 ! 
| | | I | 
Barnes-------------lSevere: |Severe: Severe: Severe: i Poor: 
| percs slowly, | slope. | slope. | slope. | slope. 
| slope. ' ' d | 
| 1 1 t | 
8 I I t ' | 
Vebar--------- --2---|Severe: \Severe: |Severe: |Severe: Poor: 
I depth to rock, | seepage, | depth to rock, | depth to rock, | depth to rock, 
| slope. | depth to rock, | seepage, | seepage, | slope. 
1 ! slope. ! slope. ! slope. | 
1 I 1 1 
Williams----------- ISevere: ISevere: iSevere: \Severe: | Poor: 
| percs slowly, | slope. | slope. | slope. | slope. 
| slope. d | i ! 
1 


k See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 12.--CONSTRUCTION MATERIALS 


[Some terms that describe restrictive soil features are defined in the Glossary. 


"good," "fair," and other terms. 


does not eliminate the need for onsite investigation] 


Soil Survey 


See text for definitions of 


The information in this table indicates the dominant soil condition but 


Soil name and Roadfill 


map symbol 


' 
1 
ML at ceo A 
Arveson ! wetness. 
t 
3------- መመመመመመመመ ----|Fair: 
Marysland | wetness. 
! 
' 
| 
5-ዴ-=መመመመመመመመመመመመመመመመመ | Door: 
Harriet | wetness, 
! low strength. 
7*: ! 
Arveson-------------- | Fair: 
| wetness. 
d 
i 
Ulen-------- Fair: 
| wetness. 
f 
1 
10*: | 
Minnewaukan---------- | Poor: 
| wetness. 


' 

L| 

| 
Stirum---------------lPoor: 

! 

' 

| 


wetness. 
I 
14መመመመመመመመመመመሙ= --==== |Poor: 
Tonka | low strength, 
! wetness. 
! 
] 5መመመመመመመመመመመመመመመመመወመ== | POO: 
Parnell | wetness, 
| low strength, 
! shrink-swell. 
l 
l6------------7--7------ |Poor: 
Southam low strength, 


wetness, 
shrink-swell. 


1.7መመመመመመመመመመመመመመመመመ=መ==]፻ር0ጅ2 


Markey wetness. 
De کج‎ (Poor: 
low strength, 
wetness. 
20-------2----2---------|Poor: 
Colvin low strength, 


wetness. 


See £ootnote at end of table. 


Gravel 


Probable------------- | Improbable: 


Probable-------- =====; Improbable: 
too sandy. 
Probable-------- =====| Improbable: 
Í too sandy. 
| 
Probable------------- | Improbable: 
| too sandy. 
Improbable: Improbable: 
excess fines. excess fines. 


Improbable: 
excess fines, 


Improbable: 
excess fines. 


Improbable: 


Improbable: 
excess fines. e 


xcess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines, 


Probable-~---- T------|Improbable: 

too sandy. 

Improbable: Improbable: 
excess fines. excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Topsoil 


excess sodium. 


| t 
| ' 
' Poor: 
' | too sandy. 1 wetness. 
፥ 1 
i Probable------------- | Probable------------- (Fair: 
! area reclaim, 
i i Small stones, 
! I thin layer. 
' 
1 ' 
I Improbable: Improbable: ¡Poor: 
| excess fines. excess fines. | wetness, 
| 
' 
' 
1 
' 


Falr: 
small stones, 
thln layer. 


1 
! 
| 
! 
| 
1 
I 
' 
' 
' 
1 


' 

1 

' 
IFair: 
| too sandy. 
! 

Poor: 


small stones, 
wetness. 


Poor: 
wetness, 
excess sodium. 


Poor: 
thin layer, 
wetness. 


Poor: 
wetness. 


Poor: 
wetness. 


Poor: 
excess humus, 
wetness. 


Poor: 
excess salt, 
wetness. 


Poor: 


d 
| 
d 
1 
I 
1 
I 
' 
1 
4 
1 
| 
| 
| 
i 
| 
1 
1 
1 
Hi 
1 
| 
| 
| 
I 
í 
f 
I 
1 
1 
| 
1 
1 
1 
| 
| 
| 
I 
l 
4 
I 
I 
1 
Li 
1 
i 
[ 
| 
1 
! 
4 
| 
| 
| 
| 
| 
1 
I 
| wetness. 
1 

1 

1 

I 
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Soil name and Roadfill 


I 
| 
map symbol ! 


low strength, 
shrink-swell. 


Barnes---------------!Fair: 
low strength, 


' 
፥ 
4 
i 
4 
22B#: 1 
! 
| 
! shrink-swell. 


à 
1 
LI 
22C*: | 
Barnes--------- commen | Fair: 
| low strength, 
| shrink-swell. 
| 
Buse----------------- (Fair: 
| low strength, 
| shrink-swell. 
1 
24B*: ! 
Cresbard----------- == Poor: 
Ì low strength. 
1 
1 
Barnes--------------- ¡Fair: 
| low strength, 
| shrink-swell. 
1 
28D*: 
Buse------------ ===== Fair: 
| low strength, 
| shrink-swell. 
t 
| 
Svea----------------- iPoor: 
| low strength. 
1 
I 
29E*: | 
Barnes--------------- Fair: 
| low strength, 
| shrink-swell. 
I 
IB 
Buse------ መመመመ=መ====== Fair: 
| low strength, 
| slope, 
| shrink-swell. 
' 
t 
Parnell-------------- (Poor: 
| wetness, 
| low strength, 
| shrink-swell. 
1 
I 
32-------------------- IPoor: 
Overly ! low strength 
] 
35B*: | 
Towner--------------- iPoor: 


! low strength. 
I 


See footnote at end of table. 


n 
8 
o 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Gravel 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


139 


Topsoil 


Fair: 
small stones, 
s 


Fair: 
small stones. 


Good. 


Fair: 
small stones. 


Fair: 
small stones. 


Poor: 
excess sodium. 


Fair: 
small stones. 


Fair: 
small stones, 
slope. 


Good. 


Fair: 
small stones, 
slope. 


Poor: 


Poor: 
wetness. 


š 


Poor: 
thin layer. 
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TABLE 12.--CONSTRUCTION MATERIALS--Continued 


Roadfill 


J 
Soil name and I 
map symbol | 


1 
] 
35B*: | 
Embden---------------lFair: 
| low strength, 
| shrink-swell. 
| 
J 
| 
| 


35C*; 


Towner---------------lPoor: 


low strength. 


low strength, 


I 
1 
t 
I 
t 
I 
| 
| shrink-swell. 
1 
تد‎ Poor: 
Flaxton ! low strength. 
1 
37-----------2-2--------|FPair: 
Divide | wetness. 
| 
38D*: | 
Flaxton-------------- | Poor: 


1 
39-------------------- [Good------ ----------- 
Embden ! 

| 
42B*: | 
Barnes---------------|Fair: 

I low strength, 

! Shrink-swell. 

1 
Sioux-------- -------- IGood ----------------- 

| 

H 

| 
رہ سس شر ہیں‎ M IGood-------- መመመመ===መ= 
Fordville | 
49B, 49C, 49D------- --IGood----------------- 
Arvilla 


52--------------------lFair: 


Hamerly low strength, 
wetness, 
shrink-swell. 

55B*; 
Hecla----------------|Good----------------- 


I 

' 

' 

t 

I 

' 

I 

I 

I 

I 

LI 

1 

| 

' 

1 

l 

| 

I 

1 

l 

1 

[| 

' 

1 

d 

Ulen-----------------|Falr: 
| wetness. 

56B------- mann | 

Maddock 


See footnote at end of table. 


Sand Gravel 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 


Improbable: 
e excess fines. 


xcess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: Improbable: 

excess fines. excess fines. 
Probable-------------|Probable--------- === 
Improbable: Improbable: 

excess fines. excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


ilmprobable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Probable----------- --|Probable------------- 
Probable------------- (Probable <== መመመ መመ ናመ ። 
| | 

i Probable--- د‎ =====|Probable-============ 
Improbable: Improbable: 


1 
' 
1 
1 
I 
| 
| excess fines, excess fines. 
t 

t 

۱ 

) 

LI 


' 
] 
! 
1 
| 
| 
|| 
[| 
' 
f 
LI 
( 
١ 
] 
I 
t 
] 
| 
] 
1 
[| 
1 
1 
1 
' 
1 
| 
! 


LI 

| Improbable: Improbable: 

| excess fines. excess fines. 
Iprobable------------- Improbable: 

! ! too sandy. 

1 1 
|Probable------------- | Improbable: 

! too sandy. 

I 


Soil Survey 


| Topsoil 
i 
| 


Poor: 
thin layer. 


Fair: 
small stones. 


Good. 


Fair: 
small stones, 
slope. 


Poor: 
small stones, 
area reclaim. 
(Fair: 
i thin layer. 
Poor: 
small stones, 
area reclaim. 
Fair: 


small stones. 


Fair: 
too sandy. 


or: 
oo sandy. 


rro 


Kidder County, North Dakota 


TABLE 12.--CONSTRUCTION MATERTALS--Continued 


Roadfill 


' 
Soil name and | 
map symbol ! 


61, 61B--------------- ¡Poor: 

Nutley | low strength, 
1 shrink-swell, 
1 

63C*: 1 

Sioux------- T--2------lGood----- —— 
| 
1 
| 

Arvilla-------------- iGood------ ma 
: 
1 
| 

63E*: | 

Sioux------ T---------|Failr: 
| slope. 
d 
] 
| 
i 

Arvilla--------- -----lGood----------------- 
| 
4 
| 

64B*: ! 

Renshaw--------------|Good-------------- 
| 
I 
| 

Sioux----- رر رہ‎ መመመ 1Good---2-7------- 


1 
I 
; 
65------- ceu LÉO 
Renshaw | 
| 
66C*: 
Williams-------- -----|Poor: 


low strength. 


[| 

I 
A O Poor: 

L low strength. 
1 


66E*: ! 
Williams------------- I Poor: 
| low strength. 
gabl-----6---- T------|Poor: 


low strength. 


67*, 67B*: 
Williams-------------|Poor: 

low strength. 
Bowbells------------- Poor: 

low strength. 


69C*: 
Maddock-------------- 


—————Ó—————————ÀÀ——— واو‎ ሰር ورم‎ 


See footnote at end of table. 


Good-------------- 


Improbable: 
excess fines. 


Probable----------- Se 
Probable------------- 
Probable---------- se 


Probable------------- 


Probable------------- 


Probable------------- 


Probable------------- 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


| Probable-------- mm. 


Gravel 


Improbable: 
excess fines. 


Probable------------- 
Probable-------- we 
Probable------------- 


Probable------------- 


Probable------------- 
Probable--------2----- 


Probable------------- 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 
Improbable: 


excess fines. 


Improbable: 
too sandy. 


Topsoil 


Poor: 
too clayey. 


Poor: 
small stones, 
area reclaim. 


Poor: 
small stones, 
area reclaim. 


Poor: 
small stones, 
area reclaim, 
slope. 


Poor: 
small stones, 
area reclaim. 


Poor: 
small stones, 
area reclaim. 


Poor: 
small stones, 
area reclaim. 


Poor: 
small stones, 
area reclaim. 


Fair: 
large stones. 


Fair: 
small stones. 


Poor: 
slope. 


Poor: 

slope. 
Fair: 

large stones. 
Fair: 


small stones. 


Poor: 
too sandy. 
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TABLE 12.--CONSTRUCTION MATERIALS--Continued 
KEE ET EA D! DEER EV وان وم‎ En 


( 4 | 1 
Soil name and | Roadfill | Sand ) Grave1 ! Topsoil 
map symbol i ! ! ! 
—IVP — — ———————————— x ——— T -. 
1 ' 
| 1 
1 l 
69C*: ) | 
Serden--------------- |Good-----------------|Probable------------- | Improbable: Fair: 
| | too sandy. too sandy. 
1 
l | 
69E------------- mounn Fair: Probable------------- iImprobable: Poor: 
Serden 1 slope. ! too sandy. slope. 
I 1 
72B------------- monnen | Poor: Improbable: ¡ Improbable: Poor: 
Miranda | low strength. excess fines. excess fines. excess sodium. 
' 
74B*; I 
Wllliams------------- i Poor: Improbable: Improbable: 


excess fines. excess fines. rge stones. 
Poor: 


excess sođium. 


Improbable: 
excess fines. 


Improbable: 
excess fines. 


1 
I 
' 
' 
1 
' 
! 
I 
! | 
| | 
[ | 
| ! 
| | 
76----------- T---------|Fair: Improbable: | Improbable: Poor: 
Letcher | thin layer. excess fines. 1 excess fines. excess sodium. 
t 
| 1 
92E*: | i 
Buse-=--========m=mm==| Fair: Improbable: ITmprobable: Poor: 
| low strength, excess fines. | excess fines. slope. 
I slope, 1 
! shrink-swell. | 
V 
Barnes--------------- |Fair: Improbable: 'Improbable: Poor: 
| low strength, excess fines. | excess fines. slope. 
| slope, i 
! shrink-swell. | 
í | 
93E*: I ! 
Vebar----------------|Poor: Improbable: | Improbable: Poor: 
! depth to rock. excess fines. 1 excess fines. slope. 
1 t 
Williams--------- “Poor: Improbable: | Improbable: Poor: 
| low strength. excess fines. ! excess fines. slope, 
' 


* See description of the map unit for composition and behavior characteristics of the map unit. 


Kidder County, North Dakota 


TABLE 13.--WATER MANAGEMENT 


[Some terms that describe restrictlve soil features are deflned in the Glossary. 


I Limitations for-- T Features affecting-- 
Soil name and | Pond ፐ Embankments, | T | Terraces H 
map symbol | reservoir | dikes, and | Drainage | Irrigation | and | 628566 
| areas ! levees | | | diversions | waterways 
' 1 ' 1 1 1 
| | | | | d 
2-2----------------|Severe: Severe: IPonding, IPonding-------- IPonding, IWetness. 
Arveson | seepage. | seepage, | frost action, | | too sandy. 
| | piping, | cutbanks cave. | | | 
' i ponding. | i ' | 
' | | i | | 
3---------- mo Severe: Severe: 'Frost action, IWetness-------- IWetness, jWetness. 
Marysland | seepage. | seepage, | cutbanks cave.| | too sandy, H 
H | wetness. | | | | 
d | | | i i 
5--.--------------- ISlight--------- ISevere: 'Percs slowly, |Wetness, lErodes easily, |Wetness, 
Harriet | | piping, | flooding, | percs slowly. | wetness. | excess sodium, 
I | wetness, | frost action. | | | erodes easily. 
i | excess sodium.| | | | 
| ۱ I ' 1 1 
1 1 1 1 1 | 
Th: ' ' i | | | 
Arveson---------- I Severe: Severe: ¡Frost action, I(Wetness-------- 'Wetness, (Wetness. 
| seepage. | seepage, | cutbanks cave.| | too sandy. | 
| | piping, | i | | 
! ! wetness. | | | | 
| | | | | | 
Ulen------------- | Severe: I Severe: ICutbanks cave |Wetness, iWetness, ¡Favorable. 
' seepage. | seepage, 1 ! soil blowing. ! too sandy, ! 
! i piping. | | | soil blowing. | 
ነ | | | I 1 
10*: ' | | | d d 
Minnewaukan------ l Severe: I Severe: 'Cutbanks cave |Wetness, iWetness, lWetness, 
| seepage. | seepage, | | droughty. | too sandy, | droughty. 
| | piping, | | | soil blowing. | 
H | wetness. | | | | 
| d ' | | d 
Stirum----------- |Severe: |Severe: 'Ponding, IPonding, IPonding, lWetness, 
| seepage. إ‎ seepage, ! cutbanks cave,| droughty, | too sandy, | excess salt, 
! | piping, ! excess salt. | fast intake. | soil blowing. | excess sodium. 
| 999. | | | | 
۱ 1 I 1 | 1 
14---------------- ISlight--------- ‘Severe: |Ponding, ¡Ponding, {Erodes easily, |Wetness, 
Tonka 1 | ponding. | perces slowly, | percs slowly. | ponding, | erodes easily, 
' | ! frost action. ! ! percs slowly, ! percs slowly. 
) LI ۱ | ] 1 
l5---------------- ISlight---------|Severe: 'Ponding, IPonding, iPonding, iWetness, 
Parnell | Í hard to pack, | percs slowly, | percs slowly. | percs slowly. | percs slowly. 
! ! ponding. ! frost action. | ! ! 
1 I 1 4 1 1 
16---------------- ISlight--------- ‘Severe: I Ponding, | Ponding,- ¡Erodes easily, |Wetness, 
Southam | | hard to pack, | percs slowly, | percs slowly. | ponding, I excess salt, 
! ! ponding. ! frost action. ! | percs slowly. ! erodes easily. 
1 ٦ 1 | | 
17--------- T------ 'Severe: ISevere: | Ponding, iPonding, iPonding, lWetness. 
Markey | seepage. | seepage, | subsides, | soil blowing. | too sandy, 
| | piping, | frost action. | | soil blowing. | 
| | ponding. l l i i 
| | | | | | 
19---------------- !Moderate: ISevere: IPercs slowly, 5۰, |Wetness, Wetness, 
Colvin seepage. ! wetness. ! frost action. ! percs slowly. ! percs slowly. ! excess salt, 
! ! ! I ! 


"slight," "moderate," and "severe." 


does not eliminate the need for onsite investigation] 


See footnote at end of table. 
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See text for definitions of 
The information in this table indicates the dominant soil condition but 


percs slowly. 
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Soll name and 


| 
map symbol | reservoir 


TABLE 13.--WATER MANAGEMENT--Continued 


dikes, and 


] 
! Drainage 


$ 
! Irrigation ! 


and 


Soil Survey 


! mitatlons tor-- | eatures affecting-- 
on I ankments , ' erraces 


1 
| Grassed 


| areas I levees I | I diversions waterways 


t 

1 

1 

] 

LI 

| 

I 

í 

| 
21D---------------|Severe: 
Buse I slope. 

1 
222 | 
Barnes-----------|Moderate: 

! slope. 

[| 
Svea------- ====== Moderate: 

| slope, 

I seepage. 

| 
22C*: H 
Barnes=--========-|Moderate: 

! slope. 

I 
Buse------------- (Moderate: 

! slope. 

| 
24B*: | 
Cresbard---------|Moderate: 

| slope. 

| 
Barnes-------- ---|Moderate: 

| slope. 

1 
28D*: ' 
Buse-------------|Severe: 

| slope. 
Svea--------- ---- Moderate: 

| slope, 

| seepage. 

| 
29E*: | 
Barnes-----------|Severe: 

1 slope. 

' 
Buse--------- ----|Severe: 

| slope. 

] 
Parnell----------|Slight------- 


Overly 

35B*; 

Towner---------- -|Severe: 
seepage. 

Embden----- === Severe: 
seepage. 


See footnote at end of table. 


e 
p 
Se 


p 


Se 
p 


yo 


p 


vere: 


e 
piping. 


vere: 
iping. 


vere: 
iping. 


vere: 
iping. 


vere: 
ard to pack, 
onding. 


Ponding, 

percs slowly, 
frost action, 
Deep to water 


to water 


to water 


to water 


to water 


to water 


to water 


to water 


to water 


to water 


to water 


Ponding, 
percs slowly, 
frost action. 


Deep to water 
Deep to water 


Deep to water 


1 

U 

Ponding, ! 
percs slowly. | 
| 
Slope---------- H 
! 

[| 

i 

Slope -— em ጣው SS 
| 
Slope----------| 
| 

| 

| 

li 

| 
Slope----------| 
| 
Slope---------- i 


I 

1 

I 

| 

| 
Percs slowly, | 
slope, | 
excess sodium. | 
| 

| 

1 

J 

I 

I 

1 


Slope------~--- 


I 
Slope------ do. 
' 
' 


1 
Slope---------- | 


Slope---------- 1 
[| 


Percs slowly--- 


Droughty, 
fast intake, 
soil blowing 


Soil blowing, 
slope, 
excess salt. 


Ponding, 
percs slowly. 


Slope, 
erodes easily. 


Erodes easily 


Erodes easily 


Erodes easily 


Erodes easily 


Favorable------ 


Erodes easily 
Slope, 

erodes easily. 
Erodes easily 
Slope, 

erodes easily. 
Slope, 

erodes easily. 
Ponding, 


percs slowly. 


Favorable------ 


Erodes easily, 
soil blowing. 


Soil blowing--- 


Wetness, 
percs slowly. 


Slope, 
erodes easily. 


Erodes easily. 


Erodes easily. 


Erodes easily. 


Erodes easily. 


Excess 
percs 


sodium, 
slowly. 


Erodes easily. 


Slope, 
erodes easily. 


Erodes easily. 


Slope, 
erodes easily. 


Slope, 
erodes easily. 


Wetness, 
percs slowly. 


Percs slowiy. 


Erodes easlly, 
droughty. 


Favorable. 


Kidder County, North Dakota 


' 
t 
map symbol ! 


TABLE 13.--WATER MANAGEMENT--Continued 


T Limitatlons for-- T Features affecting-- 
Soll name and Pond T Embankment H T Terraces [ 


| 
| dikes, and 
1 


! and 
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U 
! Grassed 


1 areas | levees i | | diversions | waterways 


35C*: 
Towner----------- iSevere: 
| seepage. 
| 
Barnes---------- -|Moderate: 
| slope. 
1 
| 
36B----=====>= -=== | Severe: 
`Flaxton | seepage. 
I 
| 
37---------------- ¡Severe: 
Divide ! seepage. 
' 
38D*: | 
Flaxton---------- |Severe: 
seepage. 


' 

I 

| slope. 

| 

| 
39---------------- ISevere: 
Embden | seepage. 

| 
42B*; | 
Barnes-----------|Moderate: 

| slope. 

| 
Sioux------------ Severe: 

| seepage. 

፥ 

፥ 
44--፦-፦-----------መ- ¡Severe: 
Fordville seepage. 


seepage. 
شش اوت‎ eene | Severe: 
Arvilla | seepage, 
! slope. 
| 
52----------------lModerate: 
Hamerly ! seepage. 
|| 
555* 1 
Hecla------------ ISevere: 
! seepage. 
Ulen-------------lSevere: 
| Seepage. 
| 
56B--------------- iSevere: 
Maddock seepage. 


See footnote at end of table. 


Severe: 
piping. 


Severe: 
piping. 


Severe: 
piping. 


Severe: 
seepage. 


Severe; 
piping. 


Moderate: 
piping. 


Severe: 
seepage, 
piping. 


Severe: 
seepage. 


Severe: 
seepage. 


Severe: 
seepage. 


Severe: 
piping. 


Severe: 
seepage, 
piping. 


Severe: 
seepage, 
piping. 


Severe: 
seepage, 
piping. 


w 
mo 
< 
o 
D 
o 
m 


Deep to water 


Deep to water 
Deep to water 


1 
LI 
' 
' 
' 
፥ 
V 
٦ 
' 
' 
t 
' 
1 
1 
i 
1 
' 
' 
፥ 
፥ 
' 
' 
d 
¡Cutbanks cave 
t 
I 
1 
1 
t 


Deep to water 


Deep to water 
Deep to water 
Deep to water 


Deep to water 


Deep to water 


Deep to water 
Frost action--- 
Deep to water 
Slope, 

cutbanks cave. 


' 
' 
' 
' 
I 
V 
t 
1 
| 
1 
፥ 
1 
| 
t 
1 
1 
y 
| 
7 
| 
I 
I 
| 
1 
| 
I 
| 
i 
1 
li 
I 
1 
1 
l 
U 
I 
1 
1 
| 
| 
IDeep to water 
I 
| 
| 
! 
] 
| 
1 
1 
1 
1 
1 
| 
1 
I 
1 
1 
1 
1 
| 
I 
1 
| 
I 
I 
1 
1 
1 
LI 
I 
I 
I 
1 
I 
| 
| 
| 
¡Deep to water 
| 
| 
| 
1 
| 


Droughty, 
fast intake, 
soll blowing. 


Soll blowing, 
slope. 


5011 blowing, 
slope, 


Wetness-------- 


Soil blowing, 
slope. 


Percs slowly, 
slope. 


Soil blowing--- 


5011 blowing, 
slope. 


Droughty, 
slope. 


Favorable------ 


Droughty, 
soil blowing, 
slope. 


Droughty, 
soil blowing, 
slope. 


Wetness-------- 


Droughty, 
fast intake, 
soil blowing. 


Wetness, 
soil blowing. 


Slope, 
droughty, 
fast intake. 


Erodes easily, 
soil blowing. 


Erodes easily, 
soil blowing. 


Erodes easily, 
soil blowing. 


Wetness, 

too sandy. 
Erodes easily, 
soil blowing. 
Slope, 

erodes easlly, 
percs slowly. 


Soil blowing--- 


Erodes easily, 
soil blowing. 


iToo sandy------ 


Too sandy, 
soil blowing. 


¡Erodes easily, 
| wetness. 


Too sandy, 
soil blowing. 


oil blowing. 


Too sandy, 
soil blowing. 


Erodes easily, 


r 
droughty. 

Erodes easily. 
Erodes easily. 


Favorable. 


Erodes easily. 


Slope, 
erodes easily, 
percs slowly. 


Favorable. 


Erodes easily. 


iDroughty. 


| 

IFavorable. 
Droughty. 
Slope, 
droughty. 
Erodes easily. 

Droughty. 


Favorable. 


Droughty. 
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TABLE 13.--WATER MANAGEMENT--Continued 


T Limitations for-- H Features affecting-- 
Soil name and Pond H Embankments, | y H Terraces 


map symbol dikes, and Drainage Irrigation and Grassed 


፥ 
' 
| reservoir | 
1 [| 


| areas l levees 1 l | diversions | waterways 


61---------------- !IS1ight------- 
Nutley ! 

' 
61B---------- -----|Moderate: 
Nutley ! slope. 

t 
63C*: | 
Sioux------------ | Severe: 
| seepage. 
Arvilla---------- ¡Severe: 
| seepage. 
| 
63E*: | 
Sioux------------lSevere: 
| seepage, 
! slope. 
1 
Arvilla---------- |Severe: 
| seepage, 
! slope. 
1 
64B*: | 
Renshaw---------- 'Severe: 
' seepage. 
l 
1 
Sioux------------ ISevere: 
! seepage. 
i 
65-----==መመመመመመመመመ= ISevere: 
Renshaw ! seepage. 
“ 
66C*: 1 
Williams-------- “Moderate: 
| seepage, 
| slope. 
Zahl------------- IModerate: 
! slope. 
| 
66E*: ' 
Williams--------- ISevere: 
| slope. 
I 
! 
Zahl------------- iSevere: 
| slope. 
! 
| 
67*: | 
Williams--------- IModerate: 
| seepage. 
' 
I 
Bowbells--------- ¡Moderate: 
| Seepage. 


See footnote at end of table. 


1 
IModerate: 
hard to pack. 


Moderate: 
hard to pack. 


Severe: 
seepage. 


m 
uo 
< 
m 
D 
o 
. 


Moderate: 
piping. 


Moderate: 
piping. 


Moderate: 
piping. 


Moderate: 
piping. 


Moderate: 
piping. 


c 
e 
% 
0 


Deep 


Deep 


0 
o 
D 
2 


0 
0 
(D 
ke] 


e 
ወ 
6 
0 


ات 
D‏ 
(D‏ 
kel‏ 


Deep 


Deep 


Deep 


Deep 


Deep 


Deep 


to 


to 


to 


to 


to 


to 


to 


to 


to 


to 


to 


to 


to 


to 


to 


water 


water 


water 


water 


water 


water 


water 


water 


water 


water 


water 


water 


water 


water 


water 


Slow intake---- 


Slope, 
slow intake. 


r 
soil blowing, 
slope. 


Droughty, 
slope. 


Droughty, 
soil blowing, 
slope. 


Droughty, 
slope. 


Droughty, 
slope. 


Droughty------- 


Percs slowly, 
slope. 


Percs slowly, 
slope. 


Percs slowly, 
Slope. 


Percs slowly, 
Slope. 


Percs slowly--- 


Percs slowly--- 


Percs slowly--- 


Percs slowly--- 


Too sandy, 
soil blowing. 


Slope, 
too sandy. 


Slope, 
too sandy, 
soil blowing. 


Too sandy------ 
Too sandy------ 


Too sandy------ 
Erodes easily 


Erodes easily, 
percs slowly, 


Slope, 
erodes easily. 


Slope, 
erodes easily, 
percs slowly. 


Erodes easily 


Erodes easily, 
percs slowly. 


Percs slowly. 
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1 
1 
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t 
| 
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|Percs slowly. 


iDroughty. 


Droughty. 


1 
1 
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I 
| 
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I 
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IDroughty, 
! slope. 
1 
| 
LI 
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፡ 
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' 
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' 
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Slope, 
droughty. 


1 
iDroughty. 


' 
' 
' 
iDroughty. 
1 
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1 
IDroughty. 


Erodes easily, 
percs slowly. 


Erodes easlly, 
percs slowly. 


Slope, 
erodes easlly, 
percs slowly. 


Slope, 
erodes easily, 
percs slowly. 


Erodes easily, 
percs slowly. 


Erodes easily, 
percs slowly. 
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TABLE 13.--WATER MANAGEMENT--Continued 
T Limitations for-- H Features atrecting-- 
Soil name and | Pond H ankments, i H | Terraces H 
map symbol ! reservoir | dikes, and | Drainage ! Irrigation ! and | Grassed 
I areas | levees | | | diversions I waterways 
y 1 I 1 I ' 
i ' i i | i 
67B*: i d d [ | i 
Williams--------- 'Moderate: 'Moderate: 'Deep to water |Percs slowly, {Erodes easily jErodes easily, 
' seepage, | piping. | | slope. | | percs slowly. 
| slope. | i ! i | 
| | | | | | 
Bowbells--------- IModerate: Moderate: ‘Deep to water |Percs slowly, {Erodes easily, Erodes easily, 
¦ seepage, | piping. | | slope. | percs slowly. | percs slowly. 
1 1 LI I 1 1 
i slope. | | | | | 
| | l ' i ! 
69C*: | | | ' i | 
Maddock---------- ISevere: ISevere: (Deep to water Slope, ¡Too sandy, iDroughty. 
| seepage. | seepage, | | droughty, | soil blowing. | 
! ! piping. ! | fast intake. ! ! 
« | ] 1 1 1 
Serden----------- severe: |Severe: {Deep to water |Droughty, ¡Too sandy, iDroughty. 
| seepage. | seepage, | | fast intake, | soil blowing. | 
1 ! piping. | ! soil bloving. ! ! 
' 1 1 1 1 1 
69E--------------- ISevere: ISevere: IDeep to water |Droughty, ISlope, ISlope, 
Serden | seepage, | seepage, | | fast intake, | too sandy, | droughty. 
| slope. ! piping. ! ! soil blowing. 1 soil blowing. ' 
1 I 1 ' LI I 
72B--------------- iModerate: ISevere: ‘Deep to water |Percs slowly, |Percs slowly---|Excess sodium, 
Miranda | slope. | excess sodium. | | excess sodium, | | percs slowly. 
| | | | excess salt. | 1 
1 1 | 1 1 [| 
1 1 1 1 $ I 
74B*: i d d i d | 
Williams--------- IModerate: 'Moderate: 'Deep to water |Percs slowly, |Erodes easily |Erodes easily, 
| seepage, | piping. | I slope. | | percs slowly. 
i slope. d d ' ! d 
| | | I | | 
Noonan----------- IModerate: I Severe: IDeep to water !Percs slowly, |Percs slowly---jExcess sodium, 
| slope. | piping, 1 | slope, l | percs slowly. 
' ' excess sodium. | ! excess sodium. I ' 
1 1 ' 1 1 
٢ت جج وو وسو‎ IModerate: ISevere: IDeep to water {Soil blowing, ¡Too sandy, | Excess sodium, 
Letcher | seepage. | piping, H ! percs slowly, | soil blowing. | percs slowly. 
| 1 excess sodium. | ! excess sodium. | ' 
| | 1 ' ' 1 
92E*: | d I ' ' i 
Buse------------- ISevere: ISevere: IDeep to water {Slope----------{Slope, ISlope, 
! slope. ! piping. | 1 1 erodes easily.| erodes easily. 
] ከ 1 | 1 [| 
Barnes-----------|Severe: ISevere: ‘Deep to water |Slope---------- {Slope, ISlope, 
! slope. ! piping. 1 ! ! erodes easily. | erodes easily. 
I 1 ' ' ' ] 
93E*: ! l d ! | | 
Vebar------------|Severe: {Severe: ‘Deep to water {Soil blowing, 181656, iSlope, 
| seepage, | piping. | | depth to rock,! depth to rock,| depth to rock. 
! slope. | | ! slope. ! soil blowing. | 
| | | 1 | 
Williams--------- ISevere: Moderate: ‘Deep to water |Percs slowly, Slope, Slope, 
| slope. | piping. ! | slope. ! erodes easily. | erodes easily, 
1 LI I H 
[| 1 t 


| percs slowly. 


1 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 14.--ENGINEERING INDEX PROPERTIES 


Absence of an entry indicates that data were not estimated] 


[The symbol < means less than; > means more than. 
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See footnote at end of table. 
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TABLE 14.--ENGINEERING INDEX PROPERTIES--Continued 


T | 1 T Classification TFrag- | Percentage passing T T 
Soil name and  |Depth| USDA texture ! | Iments | sieve number-- {Liquid | Plas- 
map symbol | | | Unified | AASHTO | > 3 | H T T | limit | ticity 
| | | | 'Inches] 4 | 10 40 ! 200 | | index 
| dn o, | | | ECE 1 i | I y FCU 1 
' ' ! d | | | ! d | ' 
15========mmmmme=| 0-7 ¡Silty clay loam ¡CL, CH ۸-7 | 0 1300 | 100 195-100! 85-95 | 40-60 | 15-30 
Parnell | 7-42!Clay loam, silty ICL, CH ۸-7 | 0 100 195-100190-100!70-95 | 40-80 | 20-50 
| | clay loam, silty] I | i | | ! | | 
| | clay. d | | | ! ' ! | 
142-60|Clay loam, silty len, CH l'A-6, A-7 | 0 195-100|90=100]180-100170-95 | 30-80 | 15-50 
I | clay loam, 81117) d | | | | ! | | 
| | clay. | d | d | i | | | 
[ ! d d | d i ! d | | 
16------ --------- | O-18ÍSilty clay loam {CL ,6-ھا‎ A-7 | 0 | 100 |95- 100190- 100185-100| 30-50 | 10-25 
Southam |18-28/Silty clay, clay, |CL, CH |A=7 | O f 100 |95-100/90-100|85-100] 40-75 | 15-50 
' إ‎ silty clay loam.; i i i | i ! | | 
|28-601831!ሃ clay, silty!CL, CH 'A-6, A-7 | O 1 100 |95-100!90-100!80-100; 30-75 | 10-50 
| | clay loam, clay.! | | | | | i | i 
[ | | | | i | | | | ! 
17--------------- | 0-28 |Sapric material IPT ¡A-8 | سسه | ”-| مہ‎ 1] መ ሄሎ” [በ — 1 nan 
Markey 128-60 |Sand, loamy sand, (SP, SM, A-2, A-3 | O | 100 175-100160-75 | 0-20 | --- | NP 
[ | fine sand. | SP-SM | | d | d i | d 
i | i ! | i | | ! | | 
19---------------| O-]3|Silt loam--------|CL 1A=6 | 0 1 100 | 100 {90-100}80-95 | 20-35 | 10-20 
Colvin 113-60[Si1t loam, silty [CL IA-6, A-7 | O | 100 | 100 190-100180-95 | 20-50 | 10-30 
| | clay loam. d ! | i 1 l i | | 
i | i ! | | | | | d | 
20--------------- | 0-7 {Silt loam-------- ICL LA-6 | 0 1 100 | 100 190-100180-95 | 25-40 | 10-20 
Colvin | 7-42!Silt loam, silty (CL 'A-6, A-7 | O 1100 | 100 190-100180-95 | 25-50 | 10-30 
I 1 1 t 1 t I ! I 1 
I | Clay loam. 1 1 I 1 | 1 | I 
142-60|Loam, silt loam, [CL 'A-6, A-7 | O | 100 | 100 [90-100170-95 | 25-50 | 10-25 
I ! clay loam. | ! | i i i i I | 
| ' i i | | i | | | | 
21D-------------- | 0-7 |Loam-------------]ML, CL,  |A-4, A-6 | 0  [90-100/85-95 [70-95 (55-90 | 20-40 | 3-20 
Buse | ! | CL-ML I | d | 1 | | d 
! 7-601Loam, clay loam ICL, CL-ML A-4, A-6 ! 0 190-100185-1001 70-90 uis | 25-40 ! 5-20 
1 I 1 1 1 I I 1 
228%: | | | | በበበ ን e ا‎ | 
Barnes---------- | 0-8 jLoam------------- ICL, CL-ML |A-4, A-6 | 0-5 [90-100|85-100/80-100/60-90 | 20-40 | 5-20 
| 8-19!Loam, clay loam CL, CL-ML |A-4, A-6 | 0-5 190-100185-100175-95 [55-80 | 25-40 ! 5-20 
119=32!Loam, clay loam CL, CL-ML !A-4, A-6 | 0-5 190-100185-300175-95 |55-80 | 25-40 | 5-20 
[32-60 | Loan, clay loam ¡CL, CL-ML A-4, A-6 ! 0-5 190-100 | 85-100} 75-95 155-80 | 25-40 | 5-20 
LI 1 ' 1 ' ፥ 1 ፥ ' 
Svea------------| 0-7 iLoam------------- ICL, CL-ML |A-4, A-6 | 0-5 195-100185-100180-95 [60-90 ! 20-40 ! 5-25 
¦ 7-23 !Loam, silt loam, (CL, CL-ML |A=4, A-6,} 0-5 195-100185-100180-95 {60-90 | 20-45 | 5-25 
1 I clay loam. 1 ' A-7 1 ۶ 1 ፡ I 1 1 
1 | 1 ' 1 ' 1 1 1 1 ' 
123-60!Loam, silt loam, !CL, CL-ML !A-4, A-6,| 0-5 ]95-300|85-300180-95 |60-85 | 20-50 | 5-30 
1 ! clay loam. ! Å 7ھ‎ | ! | | i | i 
t | ፥ ፥ | | 1 1 ' 1 4 
I 1 1 | | I I 1 1 I 
22C*: | | | i | | | | i ' ! 
Barnes----------| 0-7 lLoam-------------|CL, CL-ML A-4, A-6 | 0-5 190-100185-100|80-100160-90 | 20-40 | 5-20 
| 7-13!Loam, clay loam CL, CL-ML |A=4, A-6 | 0-5 90-100185-100175-95 155-80 | 25-40 | 5-20 
'13-32!Loam, clay loam CL, CL-ML |A=4, A-6 | 0-5 190-100185=100|75-95 |55-80 | 25-40 | 5-20 
[52- $0/Loam, clay loam GC CL-ML ۸-4, A-6 | 0-5 190-100185-100175=95 155-80 | 25-40 ! 5-20 
1 | | 1 1 |] 1 I l ' 
Buse------------ | 0-7 | Loam - حسم‎ m, e Ch; wf እ-6 | ዐ , ۶ 170-95 155-90 | 20-40 ! 3-20 
i i ! CL-ML n ' H | H 
! 7 -60i Loam, clay loam 'CL, CL-ML ¡A-4, -6 | ዐ [56-300185- 100] 70-90 160-85 ! 25-40 | 5-20 
| | 1 4 1 1 I | 1 I 1 
24B*: ! | d d | d i i | ; d 
Cresbard--------| 0-5 lLoam----------- --|ML, CL îA-4,A-6&6 | O 1 100 | 100 185-100160-80 | 30-40 | 5-15 
| 5-21lClay loam, silty CL, CH 1A-7 | 0 1,100 | 0 سیر‎ 90 | 40-60 | 15-30 
1 1 cla cla: ' ' ፥ 1 | ' I I 
| | Yr Yo i | ' ' ' ' | ' 
121-29|Clay loam, silty !CL, CH |እ>7 | 0 1100 ! 100 185 -100| 70-90 | 40-60 | 15-30 
| 1 ' 1 1 I LI ' 1 ' 
| | Clay, clay. n i | | | ' | ' 
! E CH, MLIA-6, A-7 1 0-5 | 100 ! 100 le5-100150-80 | 35-55 ! 10-27 
1 1 ' | 1 ' 1 ' 


a و‎ loam, loam 
| 


See footnote at end of table. 
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32-==== 
Overly 


35B*; 
Towner 
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symbol 


6-17 
17-31 
31-60 


7-60 


0-6 
6-31 


31-60 


0-15 
15-28 


28-60 


33-60 


l 
0-22! 


22-29 
29-52 


52-60 


TABLE 14.--ENGINEERING INDEX PROPERTIES--Continued 


٦ 

I 

I 

| 

| Loam--===-======= ¡CL, CL-ML 

15688, clay loam |CL, CL-ML 

¡Loam, clay loam CL, CL-ML 

¡Loam, clay loam ¡CL, CL-ML 

| | 

iLoam------------- IML, CL, 

| | CL-ML 

iLoam, clay loam (CL, CL-ML 

t [| 

iLoam----------- =-1CL, CL-ML 

'Loam, silt loam, E? CL-ML. 

| clay loam. 

ILoam, silt loam, jen, CL-ML 

| clay loam. | 

e I 

| | 

|Loam------------- ÍCL, CL-ML 

Loan, clay loam CL, CL-ML 

¡Loam, clay loam {CL, CL-ML 

¡Loam, clay loam ¡CL, CL-ML 
I 

| Loam============ -|ML, CL, 

! |. CL-ML 

¡Loam, clay loam |CL, CL-ML 

፡ I 

183317 clay loam ICL; CH 


¡Clay loam, silty |CL, CH 

| clay loam, silty, 

| clay, 

Clay loam, silty len, CH 
clay loam, silty! 


1 
1 
1 
| clay. | 
i i 
(Silt loam-------- CL, CL-ML 
] 1 
¡Silty clay loam, (CL, CL-ML 
| silt loam, clay | 
| loam. i 
'Stratified silt (CL, CL-ML 
| 1oam to silty | 
! clay. ) 
| | 
¡Loamy fine sand SM, SM-SC 
ILoamy sand, loamy|SM, SM-SC, 
| fine sand, fine | SW-SM 
| sand. I 
ILoam, silt loam, ¡CL, CL-ML 
| clay loam. ! 
I 
Fine sandy loam SM, ML 
¡Fine sandy loam, ¡SM 
| sandy loam. i 
Fine sandy loam, {SM 
| sandy loam, | 
| loamy fine sand.| 
¡Loam, clay loam ¡CL, CL-ML 
1 t 


See footnote at end of table. 
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rag- | ercentage passing 
ments | sieve number-- 
>3 | | | 
ከ ' I 10 ) 


' 
190-100,85-100180-100160-90 


190-100,85-100) 75-95 155-80 . 


190-100185-100] 75-95 155-80 
ከ š 100|75- 95 |55-80 
| 


5-90 سیا 90-100/85-95 


1 | 
ad درس‎ 0-85 


80-95 


' 

' 

' 

' 

4 

y 

1 

' 

' | ' 
| |100- -195-100185 
| 100180-95 قد ا -195 
1 

1 

H 

1 

1 

' 

' 

| 


5 
6 
60-90 
60-90 
6 


EOS 0-85‏ سس" 


| | 
190- -100185- 100 80- 100160-90 
190-100185- -100|75-95 |55-80 
190-100185-100|75-95 155-80 
190-100,85-100,75-95 155-80 


1 I I ' 
190-100185-95 170-95 155-90 


| | | | 
190-100} 85-100} 70-90 160-85 


| | 
ጊ00 195-100185-95 


100 


100 
95-100190=100|70-95 


95-100190-100180-95 70-95 
| 


| . 
90-1200 ]85-100 75-95 
| ' 


I 

1 

. 

| 

I 

I 

f 

፥ 

1 

1 

LI 

1 

' 

' I 

' | 

I I 

| ' 

! 100 | 100 799 0 
I I 

! 100 ! 100 |90- -100|80-100 
١ e 

| 300 | 0 |90-100]80-100 
i | | d 

' ' I 4 
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TABLE 14.--ENGINEERING INDEX PROPERTIES--Continued 


1 
| very gravelly 

| loamy sand, very 
! gravelly sand. 

' 


T T T Classification TFrag- | Percentage passing H T 
Soil name and Depth) USDA texture | H zente H sieve number-- {Liquid | Plas- 
map symbol | i | Unified | AASHTO | H [ I 0 I limit | ticity 
! | | | Tan 4 | 10 | 40 1 200 | | index 
| in | 1 ' | Pct 1 l | t ' Pet ' 
1 LI I 1 1 ' 1 l ' ' 1 
I 1 1 1 V 1 I 1 1 1 1 
35C*: | | | d | ! I [ d d | 
Towner---------- | O-19|Loamy fine sand  |SM, SM-SC jA-2 | 0 100 | 100 [50-80 |15-35 | «25 | NP-5 
119-31 |Loamy sand, loamy SM, SM-SC, |እ-2, A-3 | O | 100 |95-100!50-80 | 5-35 | «25 | NP-5 
i | fine sand, fine | SW-SM ! I | | | | | | 
1 | I 1 ፥ ' (| 1 ' ' l] 
1 í Sand. I 1 1 1 i ' ' ' ' 
131-60!Loam, silt loam, !CL, CL-ML |A-4, A-6,| 0-5 195-100190=100|85=95 |55-80 | 25-50 | 5-30 
| | clay loam. I | A-7 | | | | | | I 
d | | [ d i | | | d | 
Barnes---------- | 0-8 {Sandy loam------- ISM, SC, |A-4, A-2,| 0-5 19 0 پر‎ 00 130-40 |. 20-40 | NP-15 
| | | SM-SC | A-6 d ! ! | | | 
¦ 8-19!Loam, clay loam CL, CL-ML |A-4, A-6 | 0-5 [90-100|85- 100175-95 155-80 | 25-40 | 5-20 
119-291Loam, clay loam CL, CL-ML |A-4, A-6 | 0-5 190-100185- 100175- 95 155-80 | 25-40 | 5-20 
129-60 Loan, clay loam CL, CL-ML ۸-4, A-6 ' 0-5 190-100|85- 100175-95 155-80 | 25-40 ! 5-20 
I 1 1 1 li | 1 1 1 
36B-------------- | 0-6 |Fine sandy loam (SM, ML |እ-4 ! 0 ! 100 | 100 170-85 140-55 ! «30 | NP-5 
Flaxton | 6-21|Fine sandy loam, |SM l'A-2, A-4 1 O | 100 | 100 160-95 |25-45 | «30 | NP-5 
! | loamy fine sand. } | | | i | d d i 
121-60|Clay loam, loam, CL, CL-ML,lA-4, A-6,| 0-5 |85-100/80-100]75-95 160-80 | 25-45 | 5-25 
d | sandy clay loam.! ML | A-7 | I I | | | | 
i | | | i i | | i | ! 
37---------------| 0-7 ÍLoam------- -----lCL, CL-ML |A-4, A-6 | O  195፦ -100|95- 100185-95 160-85 ] 25-40 | 5-20 
Divide | 7226!Loam, clay loam, CL, CL-ML !A-4, A-6 | 0-3 195-100 80- سر و‎ 155-80 | 20-40 | 5-20 
! | gravelly 1088. ! 1 ' i ۰۰ | i 
'26-60|Stratified sand |GM, SM,  |A-1 | 0-5 125-75 |15-65 [10-40 | 5-25 | --- | NP 
| | to gravelly | GP-GM, ! | | | | I i i 
! ! sand. | SP-SM | d | i i ' | i 
I I 1 1 1 | 1 1 1 1 ' 
1 1 1 I 1 I | 1 | 1 | 
38D*: ' | | | I | | d d ! ! 
Flaxton---------| 0-6 |Fine sandy loam |SM, ML |A-4 | o 1100 | 100 {70-85 [40-55 | «30 | NP-5 
| 6-21! Fine sandy loam, {SM 'A-2, A-4 | O | 100 | 100 {60-95 [25-45 | «30 | NP-5 
| ! loamy fine sand. | | d | | | i | ' 
121-60!Clay loam, loam, (CL, CL-ML,!A-4, A-6,| 0-5 185-100180-100175-95 ¡60-80 | 25-45 | 5-25 
| ! sandy clay loam.! ML I A-7 I ! | d ! | i 
| | | | d | d 1 d ' ' 
Zahl------------ | 0-8 [Loam------------- 'CL |A-6 | 0-1 195-100!95-100180-95 155-75 | 25-40 | 10-20 
| 8- ET sen, clay loam- [CL |A-6 | 0-1 !os-100!90-100!80-95 !60-80 | 25-40 | 10-20 
|18- 60|Clay loam, loam [ጩ ¡A-6 I 0-1 195-100190-100180-95 160-80 | 25-40 ! 10-20 
1 1 l I I 1 ፡ 
39--------------- | o- lliFine sandy loam ISM, ML |A-2, A-4 | 0 ! 100 ! 100 160-95 130-65 | 5 ! NP-10 
Embden !'11-29 Fine sandy loam, = !A-2, A-4 1 O 1100 | 100 160-85 130-50 | --- | NP 
I | sandy ۰ | i | | | d | | 
i29-60iFine sandy loam, ISM 'A-2, A-4 1 O | 100 | 100 150-80 [15550 | === | NP 
! ! sandy loam, | | | | | | i | | 
| | fine sand. | | i | | i | | | 
| | | 1 | 1 I ' ' 1 | 
t | | | | 1 | 4 LI ' I 
42B*: | | i | d ' i d i | ' 
Barnes---------- | 0-6 {Sandy loam------- ISM, SC,  !A-4, እ”2,| 0-5 [90-100|85-100/60-70 ¡30-40 | 20-40 | NP-15 
! ! I SM-SC ا‎ A-6 ! | | | ! ' 
¦ 6-19!Loam, clay loam (CL, CL-ML |A-4, A-6 | 0-5 190-100185-100|75-95 [55-80 | 25-40 | 5-20 
!19-28!Loam, clay loam CL, CL-ML !A-4, A-6 | 0-5 190-100185-100175-95 |55-80 | 25-40 | 5-20 
[28-60 Loan, clay loam ¡CL, CL-ML A-4, A-6 ! 0-5 190-100185-100175-95 155-80 ! 25-40 ! 5-20 
! ' 
| I 1 | ! | 4 ' 1 1 1 
Sioux----------- | 0-8 [Sandy loam------- | SM |A-4 | 0-5 195-100185-100160-85 135-45 | 20-30 | NP-7 
| 8-12/Gravelly loam, SM, GM 'A-4, A-2,| 0-5 160-90 !50-80 145-70 115-50 | 20-35 | NP-7 
! | gravelly sandy ! | A-1 | | | | | 
i | loam, gravelly | I | | | | 
| | loamy sand. | | | ! | | 
112=60| Extremely GM, GP, {A-1 | 0 $25-75 120-60 | 5-35 | 0-25 | «25 | NP-5 
| SM, SP | ! ' | i | 
1 li 1 1 I 1 t 
t ፥ | ፡ t 1 1 
1 1 1 I I 1 1 
1 1 1 1 4 1 | 
| | | | | | d 
1 1 | 1 | I ' 
' ' | LI | 1 ፥ 
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See footnote at end of table. 


Soil Survev 


40 


ercentage passing 
10 


sieve number-- 


TABLE 14.--ENGINEERING INDEX PROPERTIES--Continued 


I 
pthi USDA texture 
1 


I 
|De 
| 


Soil name and 
map symbol 


152 


o o w ow w oo 
a A wm ہے‎ AN N سپ یپ لت ~ ہم‎ om ሂን 
å ቁ d Lè hh A gf à e2. hh ii ፪ 
Ë Ë Be و‎ Ë 4 Ë 
noun o on N oo o oo ow 
به‎ + mn + t SI په‎ mm m or ' 4 EE: ቦን የሳ n 
O 1 1 a t ' ' 1 1 ne 1 ند‎ ' LAG La 1 1 « 
o o wv o ' oo o un اي‎ w ሎሥ 1 1 te oo oo v 
m m ہے‎ NR a ہے ہے‎ rå nin AQ 
oo 
W o 0 n o Om ሀወ win w on n nn oo wo w 
m ወ می ہہ په مہ‎ cn mm m mne የባ mm ہے ہے‎ «un a 
' 1 LI t 1 1 1 1 14 1 ፡ 1 ፣ te La 1 1 1 
N N o o o oo o یہ چم‎ o ON Kal n ww un ہا‎ o 
u ہا‎ a oo wo ہے ہے‎ r4 An ہے‎ oo m ہے‎ 
oo o o o o oo 
wv) ጩ n ° o iino in oo o on o oo oo ኒበ ርጋ un 
o Å q o wo an a اہ ہے ہے‎ an a od ہے ہے‎ or m 
D 1 ' 1 1 1 1 t 11 ' 4 1 1 TA 1 1 1 1 1 
° o n ° o oo o unu Ka ፎጋ ርጋ ርጋ oo تا‎ ጊዲ] ou w 
ዬ ہم حم‎ nK a oo o oo o om o ዉጣ na wo 
o o o oo o oo o o o o o 
o o o o oo o oo o o o o eoo o 
o بے‎ nr a A an rn ہے ہے ہے‎ Om a ہہ‎ oo هب‎ w 
o ' LI Li ' 11 t ፡1 ፥ ot D وه‎ oo ti D 
ei D un o un oo o nw w an ہف‎ n GE) wo o 
a ss ይ N an Å AN a a a a own N 
o o oo o o o 
u o o oo o o oo w 
o o co ہے ہے ہے ہے ہے‎ oo o oo o om oo an ~ 
o መ D D 1 na 1 oo o oo O di oo 1 1] ' 
a na یئ‎ å nn ہے ہے ص‎ a Aad ہم‎ an ہے ہے‎ no ما‎ 
w a m an a a aw N 
e| e ° o o o ናና ና oo o oo o oo oo TT o 
oo o oo 
- ` - - - - - 
wo wo په‎ c ww v es N m D 
D D D ' 5 1 D ' 1 Li ' 
< e < < << e < < < < 
ጅር ma “O an a = “m - - - art 
Taenu Tara TTaTe ኛና F TT 7 7T TT Vix Y 
A کرت کے‎ ^E EE SS Ee که ےکک ےاج کک‎ መመመ 
٦ Wo} a 
= dd e e z = 
un 85 = = = GE: ሆን un Ka 
D - ہم‎ TA D LA 1 1 - ہم‎ 
= d = 9950 GEZ اسا‎ = = = - Da 5 an 
o = m ا‎ MES oo o uu a a a Ki 
- ` 22 -z P Du nou - == ` 1 - - اد کا‎ 
vd تا‎ EN SS (n 6; زا‎ PE ፦ን = = = zz a = =; == == an 
= o m D a oo o Uu ርዕ o uu m tn tn oo nu 
' ' ' > ወ ' > 8 >= o | > 
' - 1 o ' EK oc ac ' & 0 I NE ' پا‎ 
' 5 > H 1 o a 18 5 تی‎ E Gat UU ' G g ې‎ ag ' >=» * o 
' >a UO ! n si ' sez ہیا ہے‎ SS ' sen tad t Ore g >, > g 
' o Bu 8 D MO له‎ 16 o ui با‎ aj ' = tun ! 55% ar 5 
LI A ሠ 1 gn ር) ta a Y > nu t m ፥ ፥ dos. Bei s 
1 5 (3 > man D OH Sa ' >> 55 .1 > > 4 > > On>U oam 
1 dg" mh 3 Dou 1 > La) ouv Y روه بث تو‎ YOO mH ge dc سا‎ = 
' rå H ل‎ > OO > tg Ki GE 32 oe gg 588 fü edd P+ O بح بح‎ O > 
' 4 ርን > ከሕ > ተ o >() > ሦ t= ہم‎ = a ہے ہے‎ & kal and oma Dade ول‎ uad 
' 0] መኀ ہے‎ a ہم‎ መ ہے‎ tu ሀ unn m “uwuno Wan ou ہے ہے 9 ہے ہے ہے‎ 
' m نہ هې ېم نوہ ےہ‎ e t H se a . > AV =>ጨጆፎ ጋህ mO 
E SUSE Y SHEDE EE E PESGHGS EFÈZ. PREG Deu SSRN 
8 3و9‎ ٤۴ e EEE 85 5 -ECEEETI ہہ ین ہے 8585885 ما‎ ሻር አማማ ket 
o oonnnm G BANDON oo o هب هټ ه9‎ ዕዕ ዘ ه٥‎ QGQoOwund OONU tan a tari a + አጠጠበሽ፡፡ 
vd ኑ4 o ui ርጋ ኑጋ ኑ3 3 GES ኑግ dua fa ترک‎ no no 
o o wo o wo o o o Ne o wo o ټم‎ o 
ወ a o ہے‎ 0 =m wo oN Vi AN O rv ow Q0 ci o 
g n ' 1 1 ' ta ' 11 1 ta 1 aa 1 1 ፤ 1 1 
o o a O ሠ مه‎ wq oc o Om es Ow oo occ a 
a ri m N یہ ېم‎ ፦ rå 
' ' 1 1 1 ٤ ' L| 
' ' i ' ' ٤ ' 1 
' ' D ' ' ' 1 ' 
d a | | ' i i i 
' o ' ' 1 1 ' ' 
' ኣዞ 1 1 i ' ' ' 
o ' ' ' ' 1 ' 
ie ` ' ' ' t ' 1 
ie Oe tò ' ' ta D 1 
in Ar La 1 s O ጩጅ D 
1 > ہے میڈ‎ Bu o 1 4o و ہے‎ > 
' - o verd ፎ 1 d on .. 3 
os SE La * Ü o vo Ai * o 
o ea ' mo ዴቶ an - S Oo 
< بت‎ Na 6= wo = Ek Aa mun 
+ Ka N w w ` 


See footnote at end of table. 


153 


Kidder County, North Dakota 


TABLE 14,--ENGINEERING INDEX PROPERTIES-=Continued 


> 
8 x un w nw w wan 
Quo rå Re un ri and صا‎ an un صا ہے ہے‎ 
نګ‎ L 2 بل‎ d å L È m å ይል A he a 
የባ 
RIA Ë Ë Ë Ë E Ë Ë: 2 
Ow o own o oo on oo 
an نیا‎ +o 1 mm un په‎ 1 EE] in am w qo ما‎ 
25 D ' ' LA a | ' 1 1 cs ፡ 1 a LA a 
ai o 854 oo v S و‎ om v oo ` مان‎ v 
ac rt aa a ma ma me 
n o no an n o wo w mo ما‎ mo N 
Q + ዘ < ህን a $ “ላ ma a mn N ኡሮ ہے‎ 
o å 1 14 ' t ' 1 1 t 14 a a4 a 
o ይነ o ፎ ዜባ ህን = o o oun o min o on o 
5 N ma a na i ہے‎ nm 
mi o o 
LE o o mo ህነ o o oo o oo in oo o 
aal o Q ሣህ oc የባ o oO aa دی‎ an m ما وآ ہے‎ 
e, + 1 1 ١ | 1 1 1 ፥ 1 1 ፥ 1 1 ፡ 1 1 
o o om Dal o o ou o on ما‎ om o 
ER n a oc n a Re a Re R$ ri 
ጩ = ፎ o o 8 oo o oo 
o o o oo o o oo o oo o oo o 
=> = ہے ہے‎ ብርን) wo rA ہے‎ ሞግ ہے‎ o ہے‎ 00 `D ہے ہے‎ co 
oo a 1 t Lt 1 1 ፣ ' 1 ' 1 1 1 1 4 1 
Ü ہب‎ o ما‎ wo o o un on o no o owm o 
nu a a co ሀነ a A a Aw m مه‎ a on m 
o o o o o oo o oo 
o ወ So [2] o o oo un oo n oo w 
a a aa ~ a a ہے ہے‎ o an ~ rå ہے‎ o 
ኣኮ 1 1 ' 1 ' 1 1 LA 1 13 a 1 ፤ ' 
هف‎ aun no un فا‎ ጩ 10 if un mo w ın ህን u 
o m ጮህ N 6 m na + nwo N OO لن‎ 
A 
to o 
noms ዩባ فا‎ mw w 10 ما‎ win N 
WE Ojo መ ወ LA o o o L [] ፡ 1 = 1 1 1 
Heng oo oo o oo oo o 
- - - - - - 
e A N + N مم‎ won ww 
o ' ' ' 1 ' tt ta Vd 
8 ፡= < < < < < < < < < < ہے‎ 
ሙር) ~ {Y} ao AD ^ (Y) - & ` ae “n 
atan >< rd یہ‎ 1 “41 KE ہے‎ <ኮ ፍኮ 1 = KE a 
E: Le Le ፪፻ ' Le 1 < tt ' ' ١ < ' LÈ 1 
q መመ وم‎ Ati E سے‎ E E کے‎ ር r = = Ee 
` - - - 
a, B ፳፻ g e 
ml v oT Ot o 
n o - ይ a - Du A == = pu pl 2x 
d| d VO -0 m o so 1 O = a [7] کے‎ sti zx 
ui n= ë o aos og nano 85 8 Oo» EE 
2 = و‎ a = = x PI mik = Ta ZÉ 
` ` ` - - - ` ` - - 
= unu zz zu SD Qi ሆን == mo dz = 0) = = زیا‎ 
5 6) nn o w ርዕ 25 a ZU [o] zu [7] 
D D > ' ' ' > ' 
| # 8 | mm ወ i o H ! أ دت ہدج‎ mm ወ Eu بخڅ‎ 
` . - . 
o ' D $ 1 si ہے‎ Grned id a بر‎ tan > a I: sod O by > O tant m Er 
با‎ H Mo d ' BS go Bod MO ወ (oe ፳ a ER ga & PUn 8 ~ 
3 H dao O ነ U e aed 1 gn ወ ' o oo ' Q e ہم‎ sa ' ወ ov 
E D FAE ١ ٥ه ور‎ ወወናሺና2ህ و‎ Q H بح‎ ( 12» Od 1 ዕ) ሀ) >. HOTA 1 አው OAS 
x 8 باو‎ ga ug ES H ER mdd Ah ወ la ug >8 1908 ak ወ 
ወ O ت‎ > DR OQ m] له‎ > OUD IG O M 1 > k OU ہح بح‎ g (O بح‎ ٤ ወኡ፦ኑ» 
تر‎ O مرح بد‎ Ò med ہے و برای بے نا‎ O Sa مح‎ dn mbm I አ پے و بر ہے بے بای‎ | D meat 
ہے ہے ہے ہم ہے ہم‎ grim پس‎ ei ہے ہے‎ PO نم‎ rå 1 ہے حابم ہے ہے‎ ion n ሞጫ 
په‎ ri. =<“ a بے‎ ርህ mE >) ሠ ېم‎ < SO e L| =ኤ er = ርህ ጐ 9 rl ŵ = > £ ርህ No 1 a emi aQ = 9 
ፎ > کت یہ وو‎ 2ሙወ285 کے لم‎ pgm نویل سا‎ > g ہ6 ےت ئ نت نع ۵و ٌ ےئ‎ ERRED سخ جح ۵څو ون کا‎ 
a g PEERS o> a Bo d uU >ፎፎወፎ 5 >P عم‎ d 0 تا‎ 858 Da E EE 588585 
5 S oad 8 8 با ه ۵ ال 85 0 خ‎ 8 G له له‎ b ته‎ O O g G H ات ۵ با به 9 9 د 5 لت‎ O OOM با له‎ 
d kanon با‎ ni ہے‎ 2ረ D> D بر‎ 9 O ma بے ہہ و‎ bo Do ان‎ Q jj Or و‎ jg > 4 § Ging a u م‎ 
n 0 nu لسا‎ n o d ሂጋ Ho a [C] 
ند‎ o o “ብ o o o ~ ° « o a o 
Y መብ فا‎ ma Vë A ላዕ EE I] ہے حم‎ © mea D 
Q g: 1 t La ' ' ' Ir D La D LI D 
ك‎ S o oes ri o مه"‎ oce ~ on N oe ዉ 
a E ہے‎ ri ہے ہے‎ EI 
' ' t ' 0 ' 
' 1 ' D 1 ' 
Ls] 1 ' ' ' ' ' 
E f ' ' ' ' ' 
GEZ D ' D ' ' ' 
ወዳ i i ' i ! i 
på ' i ' ' D ' 
> 1 t 1 1 1 ' 
gu g ' E = ' tz 
ہے‎ ' rå ወ 1 ' g 
“A اسا‎ x لک 1 < ہے‎ 
ag aed w 2 ہب‎ oo y 4m 
° «7 * 0 5 kg o LÉ 
D o መጦ mo kal 10 
a mu په‎ + & m u کم‎ 
0 o w vo 


See footnote at end of table. 


Soil Survey 


154 


TABLE 14.--ENGINEERING INDEX PROPERTIES--Continued 


> 
1 + په‎ o oo ooo o oo m win Du oo o oo فا‎ uy i o 
ሀ) ہے‎ O ټم‎ ሰጠ ANN وم‎ mm یہ‎ NN ہے‎ NA N mm ama AR E un 
تیا‎ O G 1 1 ፻ 1 ا‎ t 5 1 1 1 ا٦ ہم ہم‎ t 1 ፤ I 1 ft 1 gd 1 1 4. 1 1 
CH ጭ 2 የሳ oo ooo m ርጋ ርጋ m oo = 2 گا‎ oo m oo mon بل‎ w 
Du ہہ لډ‎ viel leie ed ہے ہے ہے ہے ہے ہے‎ a =, a 
RJ 42 un oo ooo wn oo o un un o oo Kal oo ooo o 
ہے ہب‎ mh" NÓ < ++ UN Y qe Ll va ta $ nu په‎ DN Fun oo o = 
BE D ' N 1 1 1 1 1 1 1 3 1 4 Lé 1 የ 5 ፣ ' ta ' 6 ፤ EL mm m ' 
“ብ w oo ዘሰ کر‎ tn Kal oo o oo ፡ 1 bt; 13 Va oo Kal oo oun vw ` Kal 
dni a ጠጠ ANN a mm N AN یم‎ mm N mm ANN + 
o oo noo o oo o oo nw uu N ہی‎ Val oo o oo ጊባ ር2 ርጋ oo uy an 
o o o ወ ~ oo o coco ዉ co co mm NN NAN co coco መ. تمه‎ ~ CO O win سپ‎ a 
o 1 4 1 1 1 1 1 ' و‎ L ta 1 1 aoe t 1 1 1 t 1 4 1 ፤ 5 1 ፤ 4 D 
> N o oo noo o oc o oo mu mu mu o oo o oo mm mo nu o o 
E, ላ ww mow wo ላዕ ላጋ لت‎ ov ہے‎ rA e w nu wo في‎ nou mm N e 
Di oo oo o oo o 
nt ሆነ oo mywn Val oo L mun oo uy u mu n iiu ما‎ oo رق قا نت تی‎ w o 
go o Q an An O ہبہ‎ a an on oo oo a na a as nan an a ri 
OQ KE ' Li 1 1 1 1 1 1 1 Li LA ta 1 t 1 1 1 1 ' 1 1 1 1 1 1 1 ' 
Kal oo ooo w oo w oo oo ww ما ہا‎ Val win w oo Quo oo o un 
ER oo oo co eo co co co coco co woo ጊስ ላጋ مراف‎ ww o o co o oo QO OO o0 ww wo o 
aa e oo ooo ° QQ Q oo o oo o oo ooo 
o e oc ርጋ ርጋ ርጋ o oo o ርጋ ርጋ o OO o oo ooo 
£ >| o si det ہے ہے ہم‎ ብ ብ A aa enu 88 oo o ei ہے‎ oe eieiei oo o o 
ool r4 ፪ 1 £ 1 1 t 1 f) 4 (1 1 OO) o OO O 11 UN 1 የ 1 ጋጋ ርጋ o 
Di n nn MOO n on o oo aw Ad at ہہ‎ Ou فا‎ vn uin ad ہم‎ a 
ao a an NAN a an o qo a an n aa AA 
o se ooo o oo o oo o oo o oo ooo 
o o ooo o oo o oo o oeo o oo ooo 
ہے‎ ce dir የሓ nn ፍዳ بے ب,‎ on OQ oo o ہے ہے یہ‎ an Adan oo o o 
بت‎ a 11 ) 1 8 4 ta E 1 1 o oa oo O ti ፤ 11 1 1 å oo o o 
وی‎ tun, na A vw O nn aw ኀላ AA ہہ‎ ann فا‎ Du uuu ہے ہے ہے‎ a 
a aon و0‎ 0 a an a an o An o AA AAN 
ta 9 
mums m WWM rä W mum ےت‎ vu unu W WWM ہے ہے ہے‎ 
ga ol O — ፥ ፤ 1 1 ፤ 1 ፡ LA oo oo Oo o 1 1 ፪ 1 5 1 1 1 oo o o 
HONS o oo ooo o oo o oo oo o oo ooo 
- - - 5 
Done ሠ mr wä ዮኡ m m m y هوم‎ W mm ONY > 
e 1 Lt D n 1 Lt ' ' 0 1 LA D 1 14 ፤ 1 1 ፥ 
ú E « =< = < << < < < < < ki a «a a Sa et et et < 
atm = په‎ mi a ه‎ - - ኤ - ` - - == = ه په‎ - ኤ ኤጮ ` 
<ዞ Lou ww ሟኮ ) ላዕ gt OU NN NN NN په‎ Ww tow = 1 th Nu = 
2| 3 Lett PON Let p td DEN ta te ' tt Vary TPT Y ' Li 
U < ee e e e < AS e ee ተመመ << ee e ee < ee ee et MAK A کک‎ a 
9 
= = = Hd B d Qo ርጋ 
al ፪ q - $e fI TT 
- 
نن‎ «i B H ہم‎ ይ a - do ኑጋ En = = = سا‎ 
he. 2 = SS u a [^7] = = = = QOO utu a o 
E - - = ~ w - 14 ه = ټم‎ - 5 = ኤ n «= لح‎ - - 
5 7 تک کر‎ ኑኀ ኑ3 ک‎ ራጭ! GEZ AVAA = =: =: = = اد‎ | = = + ሁጋ ፦3 3 =: ا‎ = = 
o ርጋ ርን O U ÛU o oo o oo an ou nu ርጋ oo ርጋ Oc) ርጋርን ርን ርዕ ہا‎ un ርጋ 
፡ 4 ፥ ' > . ' 4 1 
I | وو‎ sg 38% cu ue 5 8፪፪ | || >e g 
o ' 88 1585 ' تنا‎ g ' 58 Bau Ag ge g 558 4 55 118 55 5 a 
یڅ‎ ' oo noo ' oo t oo ہے‎ ua va «d d o 00m I oo I I O oo o o 
3 1 an tan ' ad 1 ہے ہے‎ a OM ag o oe ' ہے‎ መዓ tam mir ህተ به‎ n 
ند‎ ' ' ' 1 ~~ t ' I 5 E: G > 
څې 5 لما‎ - 4 > zs ٤ mm ه‎ ' > > ouv ° o J = + taU t er بخ £ 1 په‎ ሙነ > > በ] ے‎ > 
o ' 55 15H 1 55 ' لہ‎ oi REE CG E A a ہے یہ‎ 1 55 1558 ugododdaec« 
47 ፡ tar ' g ' a add ዳፎ dg ei nao t 1 ہے‎ g € بے )0 بے سو‎ O 
' oo OO ' OO 1 ou Wan wg qa a DO ' ወሪ oo نہ‎ cd G U 
< ፡ ہے ہے‎ 1 ri ' Ana 1 H [^] a > ' SE) K تا‎ o GD بح بح‎ DN 9 
፳ B mm BER E mm B ES ERSU Po وج‎ & gan b ኤኤ har uuu HDs 
= 8 « کہ‎ 553 8 «dg g d d goro 5e oc d Car ፳ ጠጠ 5g ፎ ፎ له‎ ፎ له‎ ont O 
° rd کے‎ Q Och ° کے ہم‎ ° oo Q Qu n on on o oou o ar Oci ር) ብ #4 ri O بب ہے‎ ud 
کم‎ VO ኤ بح‎ ርጋ اس‎ Oo vd مرم‎ He ب نے‎ ብዩ A HA «a ርጋ ርን ኑኀ ርጋ ہت‎ Fa Es [2] a 
a no wo +0 m NO +0 o o ac +0 ሞጣ oo ርጋ mio o o 
43 nm HO OND ہم‎ HO a no ہے‎ ላዕ vo TO nm ndi C FO اہ ہم‎ da un wo 
E 5 ፤ 1 ፣ 4 í í E 1 be 1 11 Lt LA Eb. 1 1 1 1 1 1 | 1 1 1  . | ፡ 
Qu o nm Cow o R$ o ma om os Qu o moy o a Odo om o o 
o ri يم‎ a am ri ہے‎ a ہے ہے‎ d 4 LA 
' ' ' 1 1 ' ' D ' ' ' 
1 ' ' ' 1 ' ' ' ' 1 ' 
kel LI ' 1 ' ' ' ' Li i i I 
£ 1 1 1 1 ' ' ' ' LI ' ' 
gn ' t 3 1 ' 1 ' ' ' ' ' 
° ' 1 1 ' 1 ' ' ' ' LI , 
ga .. 1 ' 1 ' D ' ' ' 1 ' , 
5 El ' ። 1 1 ' 1 f D ' ' ' 
> ' * a 1 1 ' ' n 1 ' 
ea ^o t m ri E 1 ' V o ፳ 1 tó 
w ' Led ہے‎ U a ta ' g E ta 
ہم‎ የሕ ہے‎ 1 ላዕ ہے‎ o o o o is “ተ g 8 
مم ہے‎ am ہم‎ = a eg kel Lo ia . ዮተ ፎ LO 
° = Er a Fri = * با له‎ Bh ts k ei ° سو ا‎ 
m Q ri پا‎ * A o O D mo m= m= o L a 
ላዕ ፲ሯ N Ez ጩ oz a am تسب زع یہ‎ a o 
w w w o ې‎ Ps m 


See footnote at end of table. 


Kidder County, North Dakota 


So 


map symbol 
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Depth| USDA texture 
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41 name and | 
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! ۱ 
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assificatlon 


Unified | AASHTO 
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| | 

92E*: H | be 
Buse------ سو وې‎ | 0-7 iLoan-------------|ML, CL, 

i 1 | CL-ML 

! 7-60 Loam, clay loam ICL, CL-ML 

1 1 
Barnes----------| 0-5 ILoam------------- ICL, CL-ML 

| 5-15{Loam, clay loam CL, CL-ML 

115-31{Loam, clay loam (CL, CL-ML 

131-60jLoan, clay loam (CL, CL-ML 

I IR t 
93E*: | | | 
Vebar---------- =| 0-5 |Fine sandy loam 188, ML 

| 5-31¡Fine sandy loam, |SM, ML 

I |. loamy fine sand,| 

1 | sange loam. | 

131-60; Weathered bedrocki --=- 

I ' 
Williams-------- ! 0-6 |Loam------------~ ICL, ML 


LI l 
| 6-13 Clay loam, loam CL 
113-60;Clay loam, loam ¡CL 


* See description of the map unit for composition and behavior characteristics of the map unit. 
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95-100195-100180-100160-80 
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25-45 


30-50 
30-50 
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TABLE 15.--PHYSICAL AND CHEMICAL PROPERTIES OF THE SOILS 


Absence of an entry 


Entries under "Erosion factors--T" apply to the entire 


Entries under "Winå erodibility group" apply only to the surface layer. 


indicates that data were.not available or were not estimated] 


[The symbol < means less than; > means more than. 
profile. 
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Wind 
lerodibilit 


factors 
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* See description of the map unit for composition and behavior characteristics of the map unit. 
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TABLE 16.--SOIL AND WATER FEATURES 


["Flooding" and "water table" and terms such as "occasional," "long," "apparent," and "perched" are explained in 
the text. The symbol < means less than; > means more than. Absence of an entry indicates that the feature 
is not a concern or that data were not estimated] 


T H Floodin | High water table T T Risk of corrosion 
oT | e | م‎ 


I 1 
Soil name and — |Hydro-| T H H |Potentia1| 
map symbol | logici Frequency ! Duration |Months | Depth | Kind Months ! frost iUncoated | Concrete 


group | | I I 1 | | action ! stee1 | 
4 ' ' 
== [| I 


I | 
Jan-Dec | High----- ! High----- (Low. 


| ' ' LI 
1 1 ' ' 1 
I l t t U ' 
2----------------- | B/D jNone------ “| -== | === | +1-1.0¡Apparent 
Arveson 1 | | | | 1 | i 
| i i | l i ! Å 
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Minnewaukan------; A/D ¡None T-—---- ioe | === | 0-2.5 |Apparent | Apr-Jun Moderate نا‎ ----- ¡Low. 
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See footnote at end of table, 
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TABLE 16.--SOIL AND WATER FEATURES--Continued 
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TABLE 16.--SOIL AND WATER FEATURES--Continued 
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* See description of the map unit for composition and behavior characteristics of the map unit. 
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LL means liquid limit; PI, plasticity index; MD, 


TABLE 17.--ENGINEERING INDEX TEST DATA 
maximum dry density; OM, optimum moisture; and NP, nonplastic] 


[Dashes indicate data were not available. 
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TABLE 17.--ENGINEERING INDEX TEST DATA--Continued 
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[An asterisk in the flrst column indicates that the soil is a taxadjunct to the serles. 


TABLE 18.--CLASSIFICATION OF THE SOILS 


See text for a 


description of those characteristics of the soil that are outside the range of the series] 


1 
Soil name ! 


*Bowbells--------- == 
Buse------------- -- - 


Fordville----------------- ) 
Hamerlys-z--------2--2------- wi 
Harriet--------- Dan 


Maddock------------------- 
*Markey--------2--2--------- 
*Marysland---------------- 

Minnewaukan 

Miranda---- 


Renshaw------------------- 
Serden-------------------- 1 
Sioux---------------------| 
*Southam-------------------! 
Stirum------------2--------| 
: 

t 

' 

I 


Family or higher taxonomlc class 


Coarse-loamy, frigid Typic Calciaquolls 
Sandy, mixed Udic Haploborolls 

Fine-loamy, mixed Udic Haploborolls 
Fine-loamy, mixed Pachic Arglborolls 
Fine-loamy, mixed Udorthentic Haploborolls 
Fine-sllty, frigid Typic Calclaquolls 


| Fine, montmorillonitic Glossic Udic Natriborolls 


Fine-loamy over sandy or sandy-skeletal, frigid Aeric Calclaquolls 
Coarse-loamy, mixed Pachic Udlc Haploborolls 

Fine-loamy, mixed Pachic Argiborolls 

Fine-loamy over sandy or sandy-skeletal, mixed Pachic Udic Haploborolls 
Fine-loamy, frlgid Aeric Calciaquolls 

Fine, montmorillonitic, frigid Typic Natraquolls 

Sandy, mixed Aquic Haploborolls 

Coarse-loamy, mixed Udlc Natriborolls 

Sandy, mixed Udorthentic Haploborolls 

Sandy or sandy-skeletal, mixed, euic Terric Borosaprists 
Fine-loamy over sandy or sandy-skeletal, frigid Typic Calclaquolls 
Mixed, frigid Typic Psammaquents 

Fine-loamy, mixed Leptic Natriborolls 

Fine-loamy, mixed Typic Natriborolls 

Fine, montmorillonitic Udertic Haploborolls 

Fine-silty, mixed Pachic Udic Haploborolls 

Fine, montmorillonitic, frigid Typic Argiaquolls 

Fine-loamy over sandy or sandy-skeletal, mixed 1816 6 
Mixed, frigid Typic Udipsamments 

Sandy-skeletal, mixed Udorthentic Haploborolls 

Fine, montmorillonitic (calcareous), frigid Cumulic Haplaquolls 
Coarse-loamy, mixed, frigid Typic Natraquolls 

Fine-loamy, mixed Pachic Udic Haploborolls 

Fine, montmorillonitic, frigid Argiaquic Argialbolls 

Sandy over loamy, mixed Udorthentic Haploborolls 

Sandy, frigid Aeric Calciaquolls 

Coarse-loamy, mixed Typic Haploborolls 

Fine-loamy, mixed Typic Argiborolls 

Fine-loamy, mixed Entic Haploborolls 
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LEGEND: 


NEARLY LEVEL TO GENTLY ROLLING, MEDIUM TEXTURED SOILS 
ON GLACIAL TILL PLAINS 


Barnes-Svea-Buse association Deep, medium textured, nearly level to 
gently rolling, well drained and moderately well drained soils formed 
in glacial till 


Williams Bowbells association: Deep, medium textured, nearly level 
and undulating well drained and moderately well drained soils 
formed in glacial till 


NEARLY LEVEL TO ROLLING, COARSE TEXTURED TO MEDIUM 
TEXTURED SOILS ON GLACIAL TILL PLAINS AND MORAINES 


Barnes Towner Maddock association Deep, medium textured to 
coarse textured, nearly level to gently rolling, well drained and 
moderately well drained soils formed in glacial till and eolian sedi 
ments 


Flaxton Williams association Deep, medium textured and moderately 
coarse textured, nearly level to rolling, well drained soils formed in 
glacial till and eolian sediments 


NEARLY LEVEL TO ROLLING, MODERATELY COARSE TEXTURED 
SOILS ON GLACIAL OUTWASH PLAINS 


| Arvilla association Deep, moderately coarse textured, nearly level to 
rolling. somewhat excessively drained soils formed in glacial outwash 


Es] 


LEVEL TO STEEP, MEDIUM TEXTURED AND MODERATELY FINE 
TEXTURED SOILS ON GLACIAL TILL PLAINS AND MORAINES 


Barnes Buse Parnell association Deep, medium textured and moder: 
ately fine textured, level to steep, well drained and very poorly drained 
soils formed in glacial till and alluvium 


Williams-Zahl association Deep, medium textured, gently rolling to 
steep, well drained soils formed in glacial till 


LEVEL TO STEEP, COARSE TEXTURED TO MEDIUM TEXTURED 
SOILS ON COALESCED AND COLLAPSED GLACIAL OUTWASH 
PLAINS 


Maddock Hecla Serden association. Deep, coarse textured, nearly 
level to steep, well drained, moderately well drained, and excessively 
drained soils formed in glacial outwash and eolian sediments 


Sioux Arvilla-Renshaw association: Deep, medium textured and 
moderately coarse textured, level to steep, excessively drained and 
somewhat excessively drained soils formed in glacial outwash 


LEVEL, MEDIUM TEXTURED TO COARSE TEXTURED SOILS ON 
GLACIAL OUTWASH PLAINS AND LAKE PLAINS 


Harriet-Minnewaukan-Stirum association. Deep, medium textured to 
coarse textured, level, poorly drained soils formed in glacial outwash 
and lacustrine sediments 


*The texture terms in the descriptive headings refer to the surface 
layer of the major soils in each association 


COMPILED 1985 


Each area outlined on this map consists of 
more than one kind of soil. The map is thus 
meant for general planning rather than a basis 
for decisions on the use of specific tracts. 
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SYMBOL 


SOIL LEGEND 


Map symbols consist of numbers or a combination of numbers and a 
letter. The initial numbers represent the kind of soil. A capital letter 
following these numbers indicates the class of slope. Symbols without 
a slope letter are for nearly level soils. 


NAME 


Arveson loam, wet 

Marysland loam 

Harriet silt loam 

Arveson-Ulen complex, 0 to 3 percent slopes 
Minnewaukan and Stirum soils 

Tonka loam 

Parnell silty clay loam 

Southam silty clay loam 

Markey muck 

Colvin silt loam, saline 

Colvin silt loam 

Buse loam, 9 to 15 percent slopes 

Barnes-Svea loams, 1 to 6 percent slopes 
Barnes-Buse loams, 6 to 9 percent slopes 
Cresbard-Barnes loams, 1 to 6 percent slopes 
Buse-Svea loams, 3 to 15 percent slopes 
Barnes-Buse-Parnell complex, 0 to 35 percent slopes 
Overly silt loam, O to 3 percent slopes 
Towner-Embden, loamy substratum complex, 1 to 6 percent slopes 
Towner-Barnes complex, 6 to 9 percent slopes 
Flaxton fine sandy loam, 1 to 6 percent slopes 
Divide loam, 0 to 3 percent slopes 

Flaxton-Zahl complex, 6 to 12 percent slopes 
Embden fine sandy loam, 1 to 3 percent slopes 
Barnes-Sioux sandy loams, 3 to 9 percent slopes 
Fordville loam, 0 to 3 percent slopes 

Arvilla sandy loam, 1 to 6 percent slopes 

Arvilla sandy loam, 6 to 9 percent slopes 

Arvilla sandy loam, 9 to 15 percent slopes 
Hamerly loam, O to 3 percent slopes 

Hecla-Ulen loamy fine sands, 1 to 6 percent slopes 
Maddock loamy fine sand, 1 to 6 percent slopes 
Nutley silty clay, 1 to 3 percent 5 

Nutley silty clay, 3 to 6 percent slopes 
Sioux-Arvilla sandy loams, 1 to 9 percent slopes 
Sioux-Arvilla sandy loams, 9 to 35 percent slopes 
Renshaw-Sioux loams, 1 to 6 percent slopes 
Renshaw loam, O to 3 percent slopes 
Williams-Zahl loams, 6 to 9 percent slopes 
Williams-Zahl loams, 9 to 35 percent slopes 
Williams-Bowbells loams, 1 to 3 percent slopes 
Williams-Bowbells loams, 3 to 6 percent slopes 
Maddock-Serden loamy fine sands, 3 to 9 percent slopes 
Serden loamy fine sand, 3 to 35 percent slopes 
Miranda loam, 0 to 6 percent slopes 
Williams-Noonan loams, 1 to 6 percent slopes 
Letcher fine sandy loam, 0 to 3 percent slopes 
Buse-Barnes loams, 9 to 35 percent slopes 
Vebar-Williams complex, 9 to 35 percent slopes 


KIDDER COUNTY, NORTH DAKOTA 


CULTURAL FEATURES 


BOUNDARIES 
National, state or province 
County or parish 
Minor civil division 


Reservation (national forest or park, 
state forest or park, 
and large airport) 


Land grant 
Limit of soil survey (label) 
Field sheet matchline & neatline 


AD HOC BOUNDARY (label) 


cemetery, or flood pool 
STATE COORDINATE TICK 


LAND DIVISION CORNERS 
(sections and land grants) 


ROADS 


Divided (median shown 
if scale permits) 


Other roads 

Trail 
ROAD EMBLEM & DESIGNATIONS 

Interstate 

Federal 

State 

County, farm or ranch 
RAILROAD 


POWER TRANSMISSION LINE 
(normally not shown) 


PIPE LINE 
(normally not shown) 


FENCE 
(normally not shown) 


LEVEES 

Without road 

With road 

With railroad 
DAMS 

Large (to scale) 

Medium or small 
PITS 

Gravel pit 


Mine or quarry 
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NORTH DAKOTA STATE SOIL CONSERVATION COMMITTEE 


CONVENTIONAL AND SPECIAL 


SYMBOLS LEGEND 


MISCELLANEOUS CULTURAL FEATURES 


Farmstead, house 
(omit in urban areas) 


Church 

School 

Indian mound (label) 
Located object (label) 
Tank (label) 

Wells, oil or gas 
Windmill 


Kitchen midden 


WATER FEATURES 


DRAINAGE 
Perennial, double line 
Perennial, single line 
Intermittent 
Drainage end 
Canals or ditches 
Double-line (label) 
Drainage and/or irrigation 
LAKES, PONDS AND RESERVOIRS 
Perennial 
Intermittent 
MISCELLANEOUS WATER FEATURES 
Marsh or swamp 
Spring 
Well, artesian 
Well, irrigation 


Wet spot 


SPECIAL SYMBOLS FOR 
SOIL SURVEY 


SOIL DELINEATIONS AND SYMBOLS ER 


ESCARPMENTS 
Bedrock WU 
(points down siope) 
Other than bedrock 


(points down slope) 
SHORT STEEP SLOPE 
GULLY 
DEPRESSION OR SINK 
SOIL SAMPLE SITE 
(normally not shown) 
MISCELLANEOUS 
Blowout 
Clay spot 
Gravelly spot 
Gumbo, slick or scabby spot (sodic) 
Dumps and other similar 
non soil areas 
Prominent hill or peak 
Rock outcrop 
(includes sandstone and shale) 
Saline spot 
Sandy spot 
Severely eroded spot 


Slide or slip (tips point upsiope) 


Stony spot, very stony spot 


00002 : T: 8189S 


o 


0001 0002 000£ 000 ሀ 0005 


O > —— 1894 000 5 
any I 0 D A % 1 


SHEET NUMBER 


51 
= 
o 
x 
< 
a 
I 
kj 
an 
° 
>: 


KIDDER COUNTY, 


pauor isod Ajajewixodde AR "uwous || 690002 015/۸10 PUE] pue SAN PIÈ 6 
5»(ሀፅ8፪ Juizesadooa pue auas UOIEAJOSUOD ۱١١ *aumnoudy jo waunedag € 'በ au) Aq Aydesiojoyd |ዩ መዩ 9/61 UO pajidwon $i dew SIL 


I ON VLOAVO HINON 'ALNNOD ۷ 


Z ON VLOAVO H.LHON 'ALNNOD ۷ 


*pouor sod Ajayewixoxdde am 'UMOYS || دمروور؟"‎ UOISIALp PUE] pue SHIN) puff 27 
“Sa Dune Bunesadooa pue ፀጋ( ኣወ vorjejesuo) 1105 'aiminausy jo quempedag `$ 'በ au) Aq AydesBojoyd uge 9/61 uo Paie? si dew siu] 


SHEET NUMBER 2 


< 
= 
° 
`< 
< 
6۵ 
= 
اس‎ 
a 
o 
= 


COUNTY, 


KIDDER 


- 


00002: T: 2189S 
1994 000 S 


MWE 


00002 : 1: age 
0 


1994 000 S 000 I 


aw T 0 D 


SHEET NUMBER 3 


< 
= 
o 
کا‎ 
< 
6 
I 
፦ 
a 
° 
2 


KIDDER COUNTY, 


pauonisod jayeunoidde ave 'UMOYS ji "ssauJ03 UOISIAIP DUR) pue S421 ۱۱3 1801600 
“ቴፅ'ኃሠፀ፪፪ 80۱۱ دمصفورم‎ pue 2914185 LONeAJSYOJ ۱۱١ ‘aminy jo juowpedag `$ ^n ayi Aq 4008801 OT 9/6] UO 00110002 sı deu 514; 


£ ON VLOAVO HLYON 'ALNDO9 ۷ 


۷ "ON VLOAVO HLYON 'ALNNOD 834 


pouonisod Åjepemxodde out "uxoqs J! 89002 WOISIAIP DU) pue SY21) pul (800060 
“ቴፀነኃሀፀ፳፻ 901100600. put SAS VONBAJOSUO) 1105 "all yo ueunsedag `$ ^n aun Ag AydesBojoud ۱۳٣٣١ 9/61 vo 600۰م‎ $! dew siyi 


SHEET NUMBER 4 


< 
° 
x 
< 
a 
E 
= 
a 
° 
z 


COUNTY, 


KIDDER 


00007 : T- ejeos 
ር) z 1994 000 S 0 000 I 0002 000ዩ 000ቱ 0005 
n Li % 1 


aw I 0 


00007 : T: 329S 
000 I 


SHEET NUMBER 5 


< 
= 
° 
x 
< 
a 
= 
F 
cc 
o 
z 
> 
= 
Zz 
2 
o 
o 
a 
Li 
Q 
a 
`< 


Ajagewiro)dde ave ‘unos || 89002 09:۸۱ PUE] pue‏ سا 
'aumnmudy jo pwaunyedaq `$ `) ayi Aq 4 5/61 VO pajiduo» si deu 5|‏ 10$[ دمسووورمص 9914195 Juize1adooa pue‏ وور Sa‏ 


S ON VLOAVO HLYON ‘ALNNOO ۷ 


'ON VLOMVO HLYON ‘ALNNOO 831‏ و 


peuonisod Kyeyeuxoidde ase 'UMOYS ji 'SJOUIO) ١۶۸۲م‎ DUR) pue Ou 38 8 
5912098 Bu 0096002 pue 1۸86 00(]ዩለ,96903 [105  8/1የ2(78ህ jo ueuedag `$ `) ay Aq AydesBojoud euet 9/61 vo poriduoo $! dew Siu] 


SHEET NUMBER 6 


< 
= 
o 
`< 
< 
6 
ፎ 
፦ 
a 
° 
2 


KIDDER COUNTY 


00007 : 8۹6 
1994 000 S 0 0001 0002 000ዩ 000% 0009 
0 ” x x 1 


کڪ ڪڪ دا 


00002 : 1: age 
0 0001 


— ٢ل‎ 


Y “azi 


Wm 7 SAN Su Kä 
Nes ipis ae +% X 1 
D je ` H $ j " 


7 


SHEET NUMBER 7 


% s 


| یڈ‎ 
ሪ 


"à 
»نب‎ 


«| 
፦ 
° 
x 
< 
ፎ 
o 
= 
Š 
=m: 
፦ 
= 
Z 
2 
o 
ርጋ 
ፎ 
لیا‎ 
a 
a 
x 


ዮኢ 


e = 
“ - 


PIG, T 
EE ټک‎ 


4 
A 


pauonisod (genge ave "umous || 8190002 UOISIAID DUE] pue $421) 0۱۱١ 1775 
“Sar uae Juiyesadooa pue 014425 VONEAJASUO) [10$ "Ami jo juawpedag `$ ١ ou) Aq Åydesdojoyd jenae 9/6] uo pajiduo si dew SIL 


ረ ON VLOAVO HLYON ‘ALNNOO ۷ 


KIDDER COUNTY, NORTH DAKOTA — SHEET NUMBER 8 


—— De 


5000 Feet 


+ 


` ETA ~ 
SWA 
: pA 


o 


Š 
S 
| 


ography by the ሀ. S. Department of Agriculture, Soil Conservation Service and cooperating agencies. 


grid ticks and land division comers, if shown, are approximately positioned 
KIDDER COUNTY, NORTH DAKOTA NO. 8 


Coordi 


This map is compiled on 197 


00002 T: 2189S 
0 


1994 95 0002 000€ 000 000 5 


9ዞዛ E 


yrl iwr 
ka YO UV 


SHEET NUMBER 9 


< 
ER 
° 
x 
< 
or 
IN 
ኑ 
a 
[e] 
zy 
> 
= 
= 
kon 
o 
OF 
ap 
ud 
Ow 
Q 
`= 


“pauor sod Äjajewnodde ave 'umous || ۱۵٥ UOISIAID DEI pue SYIN PUB 0 
"saue Buiyesadooa pue 99/4195 VONEAIBSUE) 1105 ۵۱۱٥۱3۷ jo wauedag `ç `() ay Aq AudesBojoyd 96 9461 VO pajidwo $! dew sivi 


6 ON VLOAVO HLYON 'ALNNOD 830014 


OT ‘ON VLOAVO HINON 'ALNNOD 83001 


pavorisod K əypuvo)óde am 'WA0US J! "١٤٥0٥02 VOISIAIP put | PUR SYN 8 ay 
"aah Bug nde? put 314195 VONEANSUK) 1105 “aunjimaudy jo ۱٣۶۵٣:0٤49 `$ "n ou Aq Aydestojoud | | YO ዐ91(9ሠ03 sı deu SIL 


SHEET NUMBER 10 


< 
ር= 
o 
x 
< 
a 
I 
= 
ፎ 
° 
= 


KIDDER COUNTY, 


00002፡1-98ኮ25 - 


@ z E 1994 000 S 


ایا 


KIDDER COUNTY, NORTH DAKOTA — SHEET NUMBER 11 
` ዩ 1 7 7 ነ P d z e Ver 3 Fi 


t AB 


lion Service and coopetati 


Scale -1:20000 


photography by the U. $. Department ol Agriculture, Soil 


o 
= 
< 
= 
° 
x 
< 
o 
I 
= 
x 
° 
z 
> 
= 
ሯ 
2 
° 
o 
x 
Lu 
Q 
e 
x 


This map is compiled on 1 


ZI ‘ON VLOMVA HLYON 'ALNNOD 4 


“peuonisod ላ|ፀነየሠ roudde a ' ህዉዐዛዩ J! 59002 UDYSIAID PUE] put CH ۱8 02 
جلاوناد بوډ‎ Buiyesadooa put 2014195 ሀሮ፥ ዘላህፍሀዐጋ ۱۱١١ "am jo pweunsedag `$ `ñ eq] Ag م۱0۱8‎ ۱٤١١ 9/61 vo poriduoo s! dew sivi 


zm 


1 " 


på 


SHEET NUMBER 12 


< 
| 
o 
x 
< 
a 
E 
a 
S 
z 


KIDDER COUNTY, 


00002: T: 5 
(S) 1994 000 S 0 0001 
2 -E————— 
ai I 


00002 Lage 
0 000 I 


) 06 


5 


= 
= 
«n 
og 
= 


KIDDER COUNTY, 


pauonisod Ajajewixodde ase “UMOYS ji ‘S002 UOISIAIP pue] pue Ou PII 0000002 
وټم ډو‎ Junesadooa pue 001AJ05 YONEAMISYOZ ۱۱۵١ 'ainyynoui8y jo Wawpedag '$ 'በ ayi Aq Aydesiojoud [eue 9/61 wo pajidwo si dew ا‎ 


ET ON VLOAVO HLYON 'ALNNOD 830018 


۲۲ ON VLOAVO HINON 'ALNNOD 7 


PUE] pwe syon pu ajttipioo‏ مپس سل سس سسا 
٥3۷ jo weunedag $ 'በ aun Aq Kudeido)oud jerat 9/61 yo pajidwon si Ge Siul‏ ت9 1105 VONEAJOSUOS‏ ومو “Sau Mumm? pue‏ 


SHEET NUMBER 4 


< 
= 
° 
x 
< 
ፎ 
I 
፦ 
a 
° 
= 


KIDDER COUNTY, 


KIDDER COUNTY, NORTH DAKOTA — SHEET NUMBER 15 
: NE EI ` , HA. 


$ سو 


5000 Feet 


0 
Scale -1 : 20000 


KIDDER COUNTY, NORTH DAKOTA NO. 15 


g 
i 
H 
š 
H 
si 
፪፻ 
i 
KE 
FE 
5 
: 
33 
BE 
E 
1 
i 
83 
5 
3 
f 
፣ 
ደ 


91 ‘ON VLOMVO HLYON 'ALNNOD 831 


“pouot]1s0d Ageyewioxdde A "wwous ji دمروورک"‎ VOISIAIP DUE pue ۶۷٥۱١ PII 7 
*sar3008e Aug dee PUE aa1AJaS جصسومووومص‎ [105 al مر‎ Waunedag `$ `N به‎ Aq Audei8ojogd tuae 9/6] vo pajiduoo si deu 5141 


SHEET NUMBER 16 


< 
= 
° 
x 
< 
a 
== 
፦ 
a 
° 
z 


KIDDER COUNTY, 


[ 


== === چ چ چ‎ eg 


NI 0 # x * 1 


5 a 1924 0005 
arw I 


M 
* 


iz d la ^ I ` "M 
1 ٩ lus M 3 K i a^ C Ad Kan = å 1 
7 Å i x -y > E 5 N | ېسه‎ kË ۶ P Aar 
d zu SÈ bs EM ed ረ w P Ñ | እ P "ር 
` ° së Ken اش‎ ` p) 
: یہ‎ ` Wës ZE eh E ' 
dw rå * ` ہا‎ y^ å , : Loo 4 
; ፌራ A ^ 5 4 : CR E" ET ነ y ጅነ y ۴1 
y^ ۴ i ^ 3 Lé 2 T ری‎ y 
7 A 2 way N ን 85. ነጻ ` a OK ۲ ነ" : Ta A 
^ 4 A . 4 2 # j l; ፡ ካኔ Se y 
bi a 4 ۹ 7 n 3 5 "ar i 
"A H, ۲ 


ON e d ! 7 : e 
- > ۰ 4 SAF ^ * E p ۹ 6 wr 
- ai uv (Sayi NO A: "Y ہو‎ ` 
ኑ se wa, LAN 4 i ግማ 
AU E Kén, : > e e'r Beas NE Yo 
eg Ca ሞሃ " pi er d MA 
f d a å y | ኑ T "E e 
> I « " $2 P 


SHEET NUMBER 17 


< 
— 
o 
se 
< 
a 
I 
= 
a 
° 
ZÉ 
>- 
اح‎ 
Z š 
e] 
o 
a 
ul 
Q 
a 
2 


DIR “UMOYS || “SJOUI0J UOISIAI pue) pue $w; 
)ډو‎ 30936 8011884003 put 2014195 VONJE 0۱11102113۷ jo uawpedag `ç 'በ ayi Ag ude: 9/6 YO pajidwoa sı dew siyy 


ZT ON VLOAVO HLYON 'ALNNOD N3dal 


81 "ON ۲٢٢۵٢۲٢ HLYON ۸0003 ۷ 


pauoqusod Ajayewixoxdde ase "umous |! 'SJ0u?03 UOISIAIP PUE] pue sxor 18م‎ 010010060 
"٠930030 Junesadooa pue 93139 VONEARSUOJ ۱١١ 'aimynau y jo quewpedag `ç 'በ ayy Aq AydeiBojoud jeuat 9/61 Yo pejiduoo $! dew siy 


SHEET NUMBER 18 


< 
x 
< 
a 
= 
= 
a 
° 
z 


KIDDER COUNTY, 


KIDDER COUNTY, NORTH DAKOTA — SHEET NUMBER 19 


5000 Feet 


19 
Service and cooperating agencies. 


NORTH DAKOTA NO. 


0 
Scale -1:20000 


፤ 
š 
d 
š 
š 
i 
š 
z 


š 
š 
2 
» 
2 
H 
z 
8 
š 
z 
š 


KIDDER COUNTY, 


This map i$ compiled on 19 


OZ ‘ON VLOXVO HLYON 'ALNNOD ۷ 


peuonisod Kjajewixondde ar ‘umoys | '$390003 UOISIAIP pue) put SYN pud هه‎ 
٠0130938 Bu ye 90002 pue a21A195 ሀ0(በ፻ለ/95ህ0 [105 'asmynou By jo uawpedag `ç 0 aun Aq Aydesiojoud jeuae 9/61 uo pêjiduoo si dew 591 


SHEET NUMBER 20 


< 
= 
° 
کا‎ 
< 
0 
ak 
፦ 
a 
° 
ሯ 


KIDDER COUNTY, 


00002፡1-#[ኮ25 - 
0 


1994 000 5 000 1 


opa I 0 


0000c:T: ajevs 
0 0001 


SHEET NUMBER 21 


< 
ed 
° 
x 
zl 
a 
E 
= 
ፎ 
° 
z 
> 
= 
z 
نے‎ 
og 
o 
ad. 
نبا‎ 
ፎኔ 
a 
x 


pouonisod Ajayewrxordde am 'UMOYS ji "5300102 UOISIAIP PUE] pue SYN pud ajeuipioo) 
Safe dunesadoo pue 0311195 00 በዩለ/ፀ5ህ03 IS 'aimnausy jo quewpedag `ç `) ayi Aq AydesBojoud jeuee 9/61 vo periduoo si dew si]; 


TZ "ON VLOAVO HLYON 'ALNDO9 ۷ 


ZZ ON ٥٠٢٠۵٢٢ HLYON ‘ALNNOO 14 


pauonisod Ajoyewrrosdde ave "Umoqs j! دمرمور"‎ UOISIAID PUR] put SYN DUB 127 
sue ሽህ በዩ adr? put 20/4195 ٥٥ د۶۳‎ 1105 "aimnoudy jo juausedad `$ `N) au Ag 00۱۱۳١ jeuae 9/61 UO pariduoo si deu HL 


SHEET NUMBER 22 


< 
= 
° 
`< 
< 
a 
X 
= 
a 
° 
ድ 


COUNTY, 


KIDDER 


. 3⁄4 N NATIONAL 


سو ې 
atl ar.‏ 


- 00002፡1-9* 
O > 1994 000 S 0 000 I 0002 000€ 000 t 0005 
% x x l 


aN I 0 


KIDDER COUNTY, NORTH DAKOTA NO. 23 


This map is compiled on 1976 aerial photography by the U. 5. Department of Agriculture, Soil Conservation Service and cooperating agencies 
Coordinate grid ticks and land division corners, il shown, are approximately positioned. 


DAKOTA — SHEET 


CR 


MIEL 


NUMBER 23 1 
a> SP. SS 


5000 Feet 


0 
Scale :1:20000 


1000 


vz ON VLOMVO HLYON 'ALNNOD 3 


peuonisod Ajeyewrroudde ave "umous ji 'ዩ)#ህ/63 UO!SIAI PUR] pue SYN pud 7 
36ص د بد‎ ፳ሀ በዩ መፅዑዐጋ put 291485 VONEARSVI) ۱۱١١ 'aumyimoudy jo pueunsedag `$ `N ayi Ag AydeBoyoud jeuoe 9/61 vo pajidwoo si dew SIL 


SHEET NUMBER 24 


< 
= 
o 
x 
< 
a 
= 
፦ 
cc 
o 
z 


KIDDER COUNTY, 


00002: 65 
1994 000 0 000 [ 0002 000€ 000 t 0006 
0 % x ኣ 1 


ብ - — سح‎ e B 


DAKOTA MBER 25 


[EL خرن‎ AR E 
Fa = š 


KIDDER COUNTY, NORTH 
وب‎ FIA 


SHEET NU 


e 


KIDDER COUNTY, NORTH DAKOTA NO. 25 


This map is compiled on 1976 aerial photography by the ሀ. 5. Department of Agriculture, Soil Conservation Service and cooperating agencies 


ers, if shown, are approximately positioned 


Coordinate grid ticks and land division corn 


< ۱ CY #- : : 4 1 Pa 


1 Mile 


5000 Feet 


2000 1000 0 
Scale -1 : 20000 


3000 


4000 


5000 


92 ‘ON VL OMVA HLYON 'ALNNOD 4 


peuonisod (gert am 'WAOYS J! '5)#ህ'ነ3 ህ0(5)ላ(0 put] pue SYI puff 7 
Sal ولواد‎ Buiyesadooa pue 201445 VOINRAJOSUO) 1105 'aunjjmouly jo Meunedag ‘$ ^n eu) Aq AydesBojoyd jeuee 9/61 vo pajidwos s! deu SNL 


SHEET NUMBER 26 


< 
= 
° 
x 
< 
a 
مل‎ 
= 
a 
° 
ሯ 


KIDDER COUNTY, 


00002: T- 2189S 


@ z 1994 000 S 0 000 1 0002 000ዩ 000v 0006 
— ሙም ጥር :ኒ፦፡፡፡፡ کڪ ڪڪ‎ 
M Li % 1 


am I 0 


00002: T: 8189S 
1994 000 0 000 I 0002 000£ 000 t 


ሙ ምሙችርች er 


aw T 


ca 


alan ፡ዩ: Ké aw 2 


08001181 
aah Bung age? pue auer 0 pojiduoo si dew su] 


LC ON VLOAVO HINON 'ALNNOD 834 


82 "ON VLOWVG HLYON ‘ALNNOO 4 


"pouoqisod Aqayeunroadde are ‘umoys || ‘SIAU VOISIAIP DUR] pue san puff 007 
Sar Dude Aug sde? pue Am (EA) 1105 "amu jo jveuyedag `S 'በ ayi Aq Audeidojoyd || ወዩ 9/61 uo 0910805 si dew sivi 


SHEET NUMBER 28 


< 
= 
° 
`< 
< 
6 
= 
= 
a 
° 
= 


KIDDER COUNTY, 


ېې 


000027 : 1: 8189S 


@ z — 1894 000S 


MWA 


00007 6 
0 


1994 0006 000 I 


aw I % 


w 


SHEET NUMBER 29 


< 
= 
° 
کا‎ 
< 
a 
= 
= 
a 
° 
z 
> 
= 
= 
o 


KIDDER 


*pauonisod Ajayewixoxdde aye ‘umoys || '$390102 UOISIAIP pUÊ| pue SY21) ۱۱8د‎ 27 
"Sat 30ص د‎ Bu 1090002 pue IIA vorjeuiesuo) 105 'aiminaudy jo uawpedag `ç 'በ ayi Aq AydesBoyoud ۱٥٥۶۵١ 9/61 vo pajiduoo si dew SIL 


6< “ON VLOAVO H.LHON ۸ 0003 ۷ 


OE "ON VLOMAVO HLYON 'ALNNOD 1 


“pauorrsod Ajayewrrosdde ave ‘umoys ji $0900 UDISIAID DU] pwe SHIN) pi Ë 7 
"Sar Dune Bunesadooa pue مورد‎ VONEANISUOJ 1105 'aimynouBy jo wawpedag `$ "١ ou) Aq AudeiBojoud |ዩ| መ 9/61 uo pojiduo) si dew si] 


30 


a 
ul 
m 
= 
= 
= 
፦ 
m 
ul 
I 
ሀን 


NORTH ሀል 


KIDDER COUNTY, 


r, eb 
00002 T: 9|eoS 
1994 0005 0 0001 0007 000€ 0005 
1 


(8) z2 /፡፡ች፡ች e Ee 


alw I 0 D ቫ Li 


Sg, ww 
2 w ٨ 
AD 


SHEET NUMBER 31 


کے 
= 
° 
NC‏ 
« 
a‏ 
I‏ 
` سم 
a‏ 
° 
zi‏ 


TE SPE NZ 


1 


_KIDDER_ COUNTY 


= å Ae 


PS په‎ eg DI WEN 


“pavor 500 Ajayew no. AE 'ሀቋዉ |! ‘S9105 UOISIAIp DUE] pue SY31) pud AJEUIPIOOJ 
53/3093 8ህ (890063 pue 831/85 ሀ0()8ጸ)95ህሮ3 | any na By yo yuəunyedəQ `$ ^n aus Ag AyderBoyoyd jeuae 9/61 uo pajidwo si dew SIL 


TE "ON VLOAVO H.LHON ‘ALNNOO 8 


ZE ‘ON VL OMVG HINON 'ALNNOD 830014 


peuonisod Ajapewinoi || "8000102. 10019۸10 DU] pue $321] pi 
"9913038 8010109001 pur مده‎ 00110:0900 |105 Jo 109018090 $ ^n ap Ag 40101 9161 YO 001۱90003 $! dew si] 


>a y 5 


Nise E As SI 


SHEET NUMBER 32 


< 
= 
° 
x 
< 
a 
= 
= 
DE 
° 
ሯ 


KIDDER COUNTY, 


00007 T- 8189S 
1994 000 5 


I‏ رس 


00002 : T: 8189S 
1994 0005 0 000 I 


WI 


2 210 000 FEET 


A مم‎ mea 


ሻር. OBE 
mf 3 


^ e 
/ å Y 


SHEET NUMBER 33 


< 
EP 
OM 
YA -- 
< 
a 
سل‎ 
= 
a 
on 
zB 
> 
ke 
z 
2 
o 
o 
ፎ 
لیا‎ 
a 
a 
x 


isod Ajayewnoudde am 'uwous || '5)8ህ/62 ሀ015፤/፤8 DUE] pue‏ سا 
dew SIK)‏ ۶۱ ۵۵۰ روم Salouade Buiyesadooa pue 2314195 ongaasyon [105 ۵۶۶۱1۱٥٥3۷ jo ۵۳٧۱000 `$ 'በ au) Aq At 946l YO‏ 


EE "ON VLOAVO HLYON 'ALNNOD N3dal 


ve ‘ON VLOAVO HLYON 'ALNNOD 83001 


pauonisod Ajapeuxordde am 'UMOYS || دمووورع"‎ UOYSIAID pue] pue sx2r puff ayeutpioon) 
S913u93e 3017010005 pue 0914195 VONRANSUNJ ۱۱١ '8)ባ|ቦ3(78ህ jo ۵٥000 $ ^n ap Ag (ህ68፤8516ህ4 gr 9/61 uo pajidwo $! dew siu] 


E 


SHEET NUMBER 34 


< 
፦ 
o 
NC 
< 
Q 
E pi 
E 
a 
° 
z 


KIDDER COUNTY, 


A 
00002: ۹6 
0 


1994 000 S 0001 


00002: 56 
0 000 ŷ 


0005 1994 تت تت T a‏ )8( 
<= ت << تا =“ >> ڪا 


I | %‏ رب 


` 


(s e 


ما 
m‏ 
a‏ 
uy‏ 
m‏ 
=፪‏ 
= 
z‏ 
፦‏ 
LJ EBE‏ 
"لیا 
= 
o‏ 


ቴዶ ጋፆ 
የ” 


NORTH D 


COUNTY, 


KIDDER 


090011900 Aj 
وید )ډو‎ 36 3u1]0190002 pwe 2 08 67 


SE "ON VLOWVG HLYON 'ALNNOD 834 


9€ "ON VLOXMVO HLYON 'ALNNOD ۷ 


“pouotjisod (ge gd ave 'umous J! "٥۱٥٧0٥02 UOISIAIP PUR] DUE S21 00) 
وټوهدډروع‎ Junesadooa pue PIAS ህ0(18/ህ95ህ63 1105 'aingynouy jo jewyedeg `$ ^n au) Aq Aude)! 9161 YO pajdwor si deu SIL 


SHEET NUMBER 36 


< 
፦ 
° 
4 
< 
a 
pa 
= 
a 
o 
2 


ማፍ web : 
— me cmm — مس ا‎ — 


å 


KIDDER COUNTY, 


00002: پټ‎ 
1994 0005 000 I 


መ ን ሙ  - -ጋ፡ሽ]፡ e Ee 


aw I 0 


00002 : 1: 9je»s 
O) 7 اس چا‎ 1994 000 5 0 000 [ 0002 000€ 
MLB 
سو‎ 2D 7 : 

A ae 


SHEET NUMBER 37 


SN 


UDEN 
1 ^d 


ka 
= 
° 
x 
< 
6 
= 
= 
0 
° 
z 
> 
= 
سم‎ ` 
m 
OF 
o 
cc 
لیا‎ 
a 
a 
ZÉ 


mi 
Los 


pal "SIQUJOJ UOISIAID pue | 
‘Sal 36ص‎ Juije1adooa put aas quouyedag `$ ^n ay Ag 161 YO pojiduoo sı deu si] 


LE "ON VLOAVO HLYON ‘ALNNOO 0 


8E “ON VLOXMVO HINON 'ALNNOD 4 


“pauor)isod Ajapeunxosdde am 'umous ji ‘S0002 UOISIAIp PUR] pue SYAN PUD 0627 
-saruode Bunesadooo pue 031405 VONRAJOSUO [105 'amynouB jo Waupedag $ 'በ au) Aq Auótilloyoud || መዩ 9/61 vo ቦቆ|/(ሠን s! dew Siul 


SHEET NUMBER 38 


< 
سا‎ 
٥ 
se 
< 
o 
alm 
= 
a 
o 
2 


KIDDER COUNTY, 


00002:1۰ 8129S 
0 0001 


0 


ዴኣ ም 
CN 


a 


= 


7272 


* ar 


SHEET NUMBER 39 
é 
a # 


< 
= 
o! 
xB 
xi 
a 
" 
ER 
a 
ol 
= 
-E 
ko 
2 
o 
SE 
ፎ 
Lu 
ak 
6 
x 


1 


pauoi isod Ajayeuntojóde que 'UMOYS ji 'SJaui> VOISIAIP puej pue syon pull ayeuipsoo) 
"magie 30170 (90005 pue aa1A1aS uërg AE 1105 ١۱٥٠۱۱3۷ jo Wauuedag `$ "n ayi Aq Audeidojoyd jeriae 9/61 uo pajidwor si dew Siul 


6€ "ON VLOMVA HLYON "۸1 00003 43001 


Ot "ON VLOAVO HLYON 'ALNNOD 83 


pauonsod Ajeyewnroidde am 'umoys |! دمووورک"‎ UOISIAIP pue] pue xor pud 01000009 
‘Sa 29980 80110:000۰ pue 2211195 ሀዐ eAJ9Su00) ۱١١ 'aimynouBy jo jueupedag ^S በ ቓብ Aq KydeiBoyoud |ዩ፥ መዩ 9/61 wo Firkee? ١١ dew Si]. 


SHEET NUMBER 40 


< 
= 
° 
x 
< 
a 
I 
= 
a 
° 
= 


KIDDER COUNTY, 


00002: T: 8189S 
1994 000 S 0 000 I 


aw I 0 n 


00002: 1: 8189S 
0 


@ z -<‹ጩጀራ------------- 1993 0005 


9|'W I 


* 


SHEET NUMBER 41 


< 
= 
° 
x 
< 
a 
I 
= 
a 
° 
= 


KIDDER COUNTY, 


pauorisod AJəleuiyo)dde ave “umoys ji `SJ90102 ۶۸۱ص‎ PUE] pue syon pul (۵۵/600 
"sal 2003e Bug gdo pwe 091۸0۴ VONEARSUO) [10g 'aimnau jo yuewiedog '$ 'በ ቃብ Ag ÁydesBojoyd ۱٥٥٥۵٥ 9/61 vo 06119005 si deu siyi 


Tv ON VLOAVO HLYON 'ALNNOD 8 


፪ቱ “ON V1OMVGQ H.LHON ‘ALNNOO ۷ 


ሀ9ህ9 በ504 41918 (66/90 ave 'ህይ0ዛፄ دمررورو پر‎ ۱۶:۸۲0 PU] DUE S211 0۱۱8 7 
‘Sol 2008e ፻ህ በዩ ده‌مفومر‎ put 9911195 010۸:0900 1105 ‘mino By jo Weuniedag `$ 'በ ayi Aq udei8ooud ነቦ ወየ 9/61 vo pajidwon si dew SIL 


SHEET NUMBER 42 


< 
= 
o 
x 
< 
a 
I 
ኑ 
a 
° 
Zz 


KIDDER COUNTY, 


00007 5 
e) z 1994 000S 0 0001 0002 000€ 000% 
ai 
Y” Li % 


9[ዛ I 0 1 


@) Wa aaa 1984 000 5 0002 000€ 000 y 


WI 


SHEET NUMBER 43 


< 
م‎ 
o 
کا‎ 
< 
a 
سل‎ 
= 
a 
° 
= 


KIDDER COUNTY, 


pauorisod Ajayewixordde aue 'umous ji 'S48u002 LOISIAIP PUR] pue SYIN ۱۱8 2 
'$a12u080 301(0 are? pue adas VOINBAIASUOD [105 'aimynou Sy jo Weunsedag ک‎ ' በ au) Aq Kudei8oyoud je መዩ 9/61 uo pajidwo si dew Siu] 


£t "ON VLONVG HLYON ‘ALNNOO 83001 


tt "ON VLOAVO HLYON 'ALNNOD ۷ 


peuonisod Ajojewpcoidde ag ' ህቓዐዛዩ ji دموورع‎ UDISIAID pwej pue 5491] PUD 27 
"S91 2003e Bu 0290002 pur 901195 LONBAJISYON 1105 'aimynou y jo quempedag `$ ^0 sp Aq AudeiBoyoud [euet 9/61 vo periduoo s! dew si 


SHEET NUMBER 44 


< 
= 
° 
کا‎ 
< 
a 
I 
= 
a 
° 
SÉ 


COUNTY, 


KIDDER 


00002: T- 3129S 
0 000 I 


45 


SHEET NUMBER 


< 
= 
o 
NA». 
< 
ፎ 
IÍ 
ES 
a 
o! 
z 
> 
E 
= 
SÉ 
o 
Om 
ፎ 
lu 
Q 
ፎኔ 


Ájayeuncouód ሀ "5٣0002 009۸(0 DUR] pue SYN 003‏ مسا 
saruede Jure 19005 pue a21A9$ ህ0፤18/ህ95ህ03 1105 ‘a: ۱:3۷ jo waunyedag '$ ^n ayi Aq Ayderdojoyd |የ መዩ 9/61 vo pêjiduo3 si dew siu]‏ 


Sv "ON VLOAVO HINON 'ALNNOD 8304 


"ON VLOWVG HLYON 'ALNNOD 04‏ ۷و 


povorisod Kjeyewnoxdde ane 'UMOYS ji "SIQUIO) WOISIAIP put pwe SY21) pUB ajeuipioo) 
"Sal 2uaBe Bu ገዘ ዐን pue AS VO!LAJOSUO) ٥۱١١ فادصمنه‎ jo psaunedag `$ `N ayi Aq Audeiioyoud |ዩ ወና 9(61 vo pajidwos si deu siy 


46 


SHEET NUMBER 


< 
= 
x 
< 
a 
I 
= 
a 
° 
= 


KIDDER COUNTY, 


- 


00007 : T: 2189S 
0 0001 0002 000€ 
ቫ x 


0 ኣ 


00002 T: 8189S 
0 00 


0 


SHEET NUMBER 47 


TA — 


E 
= 
a 
° 
z 


KIDDER COUNTY, 


Mee UN 


uu - ` 


ide ove 'UMOYS ji دمررهورع"‎ UOISIAI DUE] pue قم وت‎ 11009 
"sora de 3uije00002 put 2014195 ሀር(ዩለ9ፀፍሀዐጋ 1105 'asmynoui By jo pueunsedag `$ 'በ ayi Ag Äydeidojoyd 906] YO pajiduo) si dew SIL 


LV ON VLOAVO HLYON 'ALNNOD ۷ 


8t ON VLOAVO HLYON ۸٨0007 Y3ddI» 


peuonisod jeytunroidde ave "umoqs ji '$090)02 UO!SIAIp pue) pue SYN ۱۱38 27 
30د موو‎ 30118900۰ pwe 2214105 ٥٥۱٥٥۵۶0 [10$ *aumnandy jo puowpedag `$ በ ayi Aq gie omg pewon 9/61 vo pəliduo2 si dew SIL 


SHEET 


< 
x 
< 
a 
= 
= 
a 
° 
2 


KIDDER COUNTY, 


"Aur N 


00002:1۰ 81835 
1994 0005 


NH 


00002: 1: 8189S 
0 


e) Z —-—— — — 1994 0005 
` WT % l 
EE اکا‎ Mey 7 


na Feel vé E 


SHEET NUMBER 49 


Mh 
- | 


Å اي‎ AM 


< 
= 
o 
A 
«m 
ol 
TP 
፦ 
a 
° 
ZE 
>» 
و‎ 
ZE 
2 
o 
o 
ac 
Lu 
Q 
Q 
x D 


pauonisod Kjeyeuixo)dde aye ‘umoys ji 'SJ0u403 UOISIAIP put] pue $421) PI 
‘sal 2003e 801700000. put 921449 ۵۱804100 ۱۱١١ 'aimynou j0 1000/0000 ‘$ በ ayi Âc ie omg 9(61 YO pojiduoo si deu SIL 


ON VLOMVA HLYON ‘ALNNOD ۷‏ ط6 


OG ‘ON VIONVO HLYON ‘ALNNOO 0 


*pauorsod Ajayewixoudde ave "umous || ‘SIAU VOISIAID PUR] pue SYN pui 0801060 
“80121080 Juije1adooa pue PILAA VONRAJOSUO) |106 "٨۱۱٥٥۱۱3۷ jo Waunedag `$ 'በ ou) Aq Aydesiojoud uge 9/6] uo 00۱۹۵5 si dew si] 


SHEET NUMBER 50 


< 
= 
° 
x 
< 
a 
X 
= 
cc 
o 
= 


COUNTY, 


KIDDER 


00002: 1: ajevs 
0 0001 


00002: T: a189S 
1924 000 5 0 


 - - ሯ:ር-ኢ = ሲርፌመፎፎ ፎር‏ ڪڪ 


aN 1 0 


_SHEET NUMBER 51 


< 
x 
< 
a 
= 
= 
a 
° 
zZz 
፦ 
= 
= 
= 
o 
o 
cc 
لیا‎ 
a 
a 
x 


Ajajewixodde aye 'UMOYS |! $)90002 UOISIAIP pu) pue $431) pul ajeuipioo‏ ۱۶00( ورو 
زب KudeiBoyoud ۱٥٥٣١ 3(61 vo pajidwoo si dew‏ وا ‘Sal 2093e Bu 090002 pue 2011195 VONRAASUEg 1105 'aiminoudy jo jueupedag `ç 'በ ayi‏ 


TS "ON VLOMVA HLYON 'ALNNOD 14 


ZS ‘ON VLOXVO HINON 'ALNNOD 83001 


Ajojewnmadde a 'umous || $190)02 00191۸10 DUR) DUE SYN PI pen‏ سا 
de ፳ዕ በዩ ቋሪፍዐጋ put 021AJ8$ VONEARSUK) 1105 “aungynouBy jo pwowyedag `$ ^n eu Aq 90801 9061 YO 091۱4005 si dew ML‏ 801208“ 


SHEET NUMBER 52 


< 
= 
o 
کا‎ 
< 
a 
= 
= 
a 
° 
z 


COUNTY, 


KIDDER 


00002: T: 8189S 
0 


1994 000 S 000 I 


00002: T: 8189S 
1994 0005 0 


ጋም ንጌ ኒኒ - M کک‎ 


9ዞዛ I 


= SHEET NUMBER 


፪ ም 
w À À— لل‎ 


an are, 


a2 Yon 


da => 


< 
= 
° 
x 
< 
a 
É 
፦ 
Mi 
° 
2 
> 
= 
Zz 
= 
o 
o 
ፎ 
ليا‎ 
e 
9 
x 


'pauor isod Ajayew vode ave 'WA0US ji '$)90)02 0019۸10 DÉI pue SWIN pull ayevipioon) 
saruede 3011810000۰ pue 14485 VONRASUE) ١۱۵١ *aumnnåy jo ۱۵ 0/0000 `$ 'በ ou) Aq AydesBojoyd jtuae 9/61 UO pajidwo si deu siU]. 


ES ON VLOAVO HLYON 'ALNNOD ۷ 


YS "ON ۷۱٢۵۱٢۷٢ HLYON 'ALNNOD ۷ 


“pouorisod Kgeyewneoydde ae ‘umoys || 'SHOUIO3 UOISIAIP PUE put S21) ۱۱38 27 
0سد رد‎ ፻ህ በዩ,#ዕዐዐጋ put ፀን፤ለ/ፀዒ vorjtuesuo) pros “aungynou BY jo Wewnedag `$ `N ay) Aq (eg ۱١۱١ 9/6] vo porduoo ١١ dew siy 


SHEET NUMBER 54 


< 
= 
° 
X 
< 
a 
I 
= 
cc 
o 
= 


KIDDER COUNTY, 


: Mi 


000027 : 1: 8189S 
@ 2 e 1994 000 S 0 000 I 0007 000€ 000% 0006 
% D D l 


0 0ن 


00002: T: 9|eoS 
0 


1994 000 S 


Sai I 0 


ہے 


pauonisod Ajoyewncordde ae "umoqs ji 590002 UDISIAID PUR] pue 5421) PUD ፀ|ዩህ፥ፅድዐጋ 
salavade دممفورم1‎ pue 901/7395 ሀ በዩለ/890;) IS ٩۶11٥۱19۷ jo quouqredag `ç 'በ aq Ag Åydeidapoud [eua (61 vo pajidwon si deu siu] 


SS ON VLOWVG HLYON 'ALNNOD 83004 


99 ON ህ10ክቨህ0 HLYON 'ALNNOD 7 


peuonisod Ajayemprosdde ave 'ህቓዐዛዩ پر‎ 8090002 UOISIAID PUR] put SYN pud 000 
amb Ip نس‎ put 201415 VONEARSUNJ 1105 'aumyimaudy jo Wewedag `$ `N ow Aq Kudeifoyoud jeuae 9/61 uo pariduoo sı dew siy 


SHEET NUMBER 56 


< 
— 
o 
x 
< 
a 
= 
E 
a 
° 
ሯ 


KIDDER COUNTY, 


00002: ۹5 
0 


1994 000 5 000 I 


00002 : T: 8189S 
1953 5 0 


8۲ 0 
tape dë. 


SHEET NUMBER 57 


< 
= 
o 
x 
< 
a 
= 
፦ 
a 
° 
2 
> 
= 
< 
2 
° 
ርጋ 
ፎ v 
لیا‎ 
Q 
Q 
x 


"UNOQS || ‘S9002 10015۸ PUE] pue s;‏ مرډ 
'በ ayi Aq Aydeidojoyd pg 9/61 UO periduoo si dew SIL‏ ک saruede Bunesadooa pue 22/4195 ህ0፤]፻/ህ95ህ03 [105 "aimjnausy jo Wawpedag‏ 


LS "ON VLOWVG HLYON ‘ALNNOO 83091 


89 ‘ON VLOAVO HINON 'ALNNOD ۷ 


peuonisod KjejewIrondde ag "umoqs || "8490002 UDISIAID PUR] put 11 000 
"so! 200e 8011090003 put 9014195 ۱0 0:002 [10$ "۵1/٥۱0۷ jo Juəunqedəq `$ 'በ eu] Aq ۸0880 ۱۶۱۸۴ 9(61 vo 001۱0002 sı dew 519. 


SHEET NUMBER 58 


< 
= 
o 
Xx 
« 
a 
mo 
= 
ፎ 
° 
2 


KIDDER COUNTY, 


00002 : 1: 81835 
0 0001 


00002: I: əle9S 
1994 000 S 0001 
ሙም ም ርር ኒኒ : -፦ኡ፡፡፡:- ee 
aN I 0 % a 


A E 


SHEET NUMBER 59 


< 
x 
< 
ፎኔ 
a 
= 
& 
° 
ሯ 


KIDDER COUNTY, 


peuoqisod Åjajewxodde ase بوس"‎ | 'SJAUIWI UOISIAIP PUB] pue 1 
59(3ህ9፳ 8ህበዩ.80003 put GAII VONEAMSUN) |105 سر‎ '$ በ ayi (q ue 


69 ON VLOXVO HLYON 'ALNNOD 7 


KIDDER COUNTY, NORTH DAKOTA — SHEET NUMBER 60 


o 


E 
8 
å 


1000 


KIDDER COUNTY, NORTH DAKOTA NO. 60 


This map is compiled on 1976 aerial photography by the U. $. Department ol Agriculture, Soil Conservation Service and cooperating agencies. 
Coordinate grid ticks and land division comers, || shown, are approximately positioned. 
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This map is compiled on 1976 aerial photography by the U. $. Department d Agriculture, Soil Conservation Service and cooperating agencies. 
Coordinate grid ticks and land division corners, i! shown, are approximately positioned. 
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